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INTRODUCTION ; 



The*'Nation*s *2% mlllloo farms consume 
6*3 billion gallons of gasoline and l 
diesel fuel, some 173 billion cubic 
leet of natural gas» 1,3 billion 
gallons of LP (liquified pecroleum) 
gas, and 32,3 billion kilowatt-hours 
'of electricity in a typical year. 

While amounting to only 3 percent of 
' alX the energy used , in the country, . 
the eqergy required to keep our farms 
in operation is a vital and increas- 
ingly expensive^ resource, ' The cost of 
energy has nearly doubled in the last 
10 years. The largest part^of the In- 
crease has taken place in the las,t 3 
years alone. , ' 

Farmers are coping with higher cost?^ 
for energy in the same way^ they deal 
with other problems that arise. They 
are adjusting operations to get the 
last drop of value out of a-gallon of 
fuel, to wring more work out of- a 
kllowatt-hqur of *electricity. 

Beyond the need to save money^ falters 
may well ask why they should.be; ex^ 
pected to be more conscientious about 
conserving energy ; cost-consc iousness 
is built into any successful, farm 
opetation* But farmers, like the rest* 
of ^he Nation, ^ are being forced by 
global energy problems to reassess 
bheir use' of fo^il fuels* The entire 
Nation is b^ing made increasingly aware 
of the severe 4imits of what was once 
thdught of as a limitless resource. 
ri>r! all to prosper, all must conserve, 
nb matter how great ,the individual 
priority of use* 
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This 'guidebook contains wide spectrum 
of ideas for operators of many -sizes 
and types of farms, operators whose ^ 
conception of energy conservation may 
vary. The ^ideas range from greater 
attention to daily details to substan- 
tial added investments in facilities 
and equipment,' Not' alrl the Ideas will 
yield large dollar savings. Today 
enetigy conservation- mayseem secondary 
to other considerations because energy 
costs remain a small fraction of ^total ^ 
costs* 

Tomorrow, as available quantities of 
energy beeome restricted, producers 
^111 have to adope energy conservation 
measures Irrespefctive of cost. 

This effort Is to help farmers to use 
energy resources even more prudently 
in* the future , 
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Table 1 — Uiilte4 State Agriculture and Energy - Fl&ld Crops - 1974 



CtoTt» 

* 


' Acre© 1/ 


; Gala of ; 
* gaaoXlile ] 


Gals of ; 
dlesel ] 


Gals of 
fuel oil 


] Galo of 
; LP gas" 


] Cu, ft, ot 
\ cat Sas 


; Kvwi's of ; 

* elecx I 


Total BTU's! 
energy 2/ : 


Total 

BTu"** ; 


ETU 
p^r acre 






1 ,000 


1,000 


1,000 


1 ,000 


^ 1 ,000 


Million 


Hill ton 


Billion 


Bill Ion 




Com ^ • 




65,194 


68^,421 


470,688 


i U»297 


585,088 


25,869 


1,994 


256,549 


499,256 


J, 658 


Gr^ln Sorg! 




13,91.7 


' 98,397 


t02,i8 3 


92 


' iO.,585 


29,047 ' 


1,022 


36,924 


101,399 


7,286 


Barley 






49,693 J 


36,580 




*3", 7^9 


1,266 


691 


, 11,374 


26,757 " 


2,9^4 


Oats 1 




ISt'i 36 


^5,>530 


43,910 




8,704, 


55 


212 


12,790 


32,488 


I, 792 


WJInter Wheat 


52,407 


*?9l ,144 


195,872 




32,961 


14,215 


' 1,262 


72,420 


158 ,600 


' 3,027 


Spring Wb^at' 


1^,7*4 


.117,025 


71,980 





^,498 


40 


347 


^ l*v4lS 


42 , 868 


2,2M 


Rye / 




^,20^ 


15,218 ' 


" 12,104 




1,198 


8 


17 


3,546 


7,323 


2,289 


Rice J 




2,5B8 


35,251 


'^*^459 


414 


33,638 


14,351 


410 


' 11*821 


45,673 - 


17,648 


Soybeans t 




5 3,^82 


387,501 


342,398 < 




37>876 


1,975 


361 


237529 


136,875 


2,4^9 


Flaxseed / 




1,787 


9,253 > 


4,123 




291 




9 


305 


2,097 


1,174 


Corn'SllW <^ » 


10,695 


98,221 


147,79$ 




14,807 


' » 3,857 


366 


37, 379 


77,053 


7,205 


Sorghum pilau 




5,0X2 


10,545 


; 


' 1,;62 


837 


25 ' 


2,076 


5,25r 


7,042 






^6,642 


377, 735 


133, 26S 


_ 


71,361 


, 27,289 


,3,719 


7,476 


121,474 . 


4,560 


Hay - Ofw' ' 


33,904 


'120,681 


9,853. 


--- 


35,610 


1,785 


2,^90-' 


50,616 


79,469 


2,344 


Seed Cdt^e 




1,431 


22,469 


7,967 




3,564 


103. 


:8B 


673 


5,345 


3,736 


Flue-CJfed Tobacco 


• ^1,7 


' * 25,705 


14,613 ^ 


64,761 


171,342 




* '174 


5,462- 


36,660 


59,449 


Bu r 1 ey /iTob ac co 


340 


1^,716 


1,700 " 




8,047 


— 


2 , ' 


V 4,501 


7,550 


21,618 


Shade fibbacco 


7 


356 


366 


~~ ~ 


1,531 






70 


311 


'44,429 


P^anulTl 




■ 1,523 » 


16,097 


31 ,814 




d,893 


J, 088 


46 


3,778 


12,388 


8,134 


CoctoJ/ 




13,731 


107,000 ' 


302,765 





. 28,014 


• 20,393 


1,997 


76,097 


148,750 


10,834 


Sugar/jbaoe 




865 


13^779 


35,528 


1 


1,021 




646 ' 


4,248 


13,248 \ 


L 15,524 


SuKaTijBeecs , 


. 1,252 


16,330, 


19,226 




4,284 


1,214 


627 


6,963 


15,518 


' 12,395 


^ It ' " 
TotM/Fleld Crop^ V 


J 

330,479 


2,602,534 


1,9^5,334 , 


7^,564 


1,099,274 


• 143,392 


16,105 


645,032 


1,566, 175 


. 4,7*39 ^ 


Tocsw OthPr Crop? 4/ 


: 10,117 


278,742 


321,205 

f 


218,548 


49,383 


16,106 


, 5,955 

* 


71,420 


223,-755' 


22,119 


Toc/f Crops 


: * ^ 
340,596 


■ 2,881,276 


2,2«6,S39 


295,^2 


1,148,657 


159,5JOO 


22,060 


716,452 


1,789,930 


5/256 


TotWL LiveUock S/ 




817,365 


352,416 


'6,817 


312,865 


^ 4,625 


10,028 


»A • 


224,291 




ToTil Agriculture* 




3,698.6f;i 


2,638,955 


303,929 


1,481 ,5&2 


164,"125 


32,088 


716,452 


2,014,221 





/ Harvested acr^afte e^ccept for planted acreage In the following; ' rice, rye, winter and spring wheat, oats, barley, cotton, soybeans, peanuts, flaxseed, 
aAji sugar beets, 1 " . ^ ' 

/ft - ~ ^ . 

fi T ^ , ' 

'j2f Invested energy Includes energy re^lulred to .manufacture the fertilizers and pesticides (Including cafrler^solutlon) used In crop production, 

i i - ' ' 

3/ Includes all energy used directly on the fans for crop production purposes-^*fleld operations. Irrigation, crop drylpg, farm buaine%s auto use, etc, 

k/ Includes all energy used direutly in the production of ve^etablea, citrus, and fruit crops*-plantlng. Irrigation, pesticide application, harvesting,- 

f ■ ^ " ' 

■5/ Includes all energy used \)lrectly In the production of beef cows and calve*, feedlot beef, milk cows, hoRs, ehlcken layers and Pullets* -broilers, 
turkeys, "sheep and lattib, and mUcellaneous poultry, . ' ^ ' ' ^ 

/,■ / Sowrces Energy and 0,S, Agriculture: 1*^74 Data Base> USDA/FEA, Vol, l', FEA/0 76/459, Sept, 1976, ^ _ • 
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ENERGY AND |TS USE IN FIELD CROP f^RODUCTION 



Modern agriculture relies Ij^avily on . 
^, electricity and all types o£ fossil 
fuels* The product^ion of field crops 
(grains, oilseeds » forage, cotton ^ and ' 
tobacco) uses by far the largest por- 
tion of agricultural energy,, over 75 
percent. 

Energy in field fcrop production is ire^ 
quired for soil tilling, ^planting; 
fertilizings cultivating, irrigating, 
' , spraying, .^nd harvestings^ Energy also 
is needed oo dry. or cu;re some crops . 
after harvest* ,■ Table 2 shows the 
estimated 1974 energy consumption 
(Btu) ifor the various [production 
activities by major field crops. 

Historically, most forms of energy 
used In farming have been relatively 
inexpensive and abundant < Crop pro- 
duction technology was not focused on 
energy cost or on efficient usage. 
Recent price increases, however, have? 
fostered a meed for eMicient energy 
technologies* / / ' 

The crop- producer now has the oppor- , 
tunity to Save money as w^l a& Ho 

. ' help conserve energj^ Improved appli- 
cation of fertilizers, adoption of^ . 

' ^ min!Lmum and "no-ttill methods, applying 
alternative- crop drying techniques, 
perfecting pest control -technique^, " 
and better' scheduling tb^ use <of < 
irrigation water are examples of how 
to reduce energ^ requirements ir^f iel<i\ 
' crop production, . ' 



Some ideas in this booklet m^y result 
in energy anfi money savings without 

^ additional investment, Others may re- 
quire investments that take several 
years to pay off* The hope is that 
some of these ideas will help now or 
in »the future if you are planning to 
expand or make a major cWange in your 
operation. At the very least, you 
will have some energy data handy to 
consult in decisionmaking and in 

' planning. , 

T f 

^ Most field crop ^farmers know how much 
their electricity and fuel bills ^have' 

' gone up recently in terms of dollars, 
but many do not know the gallons of 
dxesel fu^l, gasoline, oc LP gas 
their various farming , operations con- 
sume, The first energy-saving step, 
is to know how much is used in each 
prod^uction operation. 

Typical amounts of energy 'required 
for. various production activities and 
equipment are shown in the following^ 
tables. F^ures in these tables are 
approximations b^sed partly on Actual 
records and partly on engineering 
computations* They assume all equip- 
ment is in good condition, engines 
are properly tun^d, parts are lubri- 
cated, and blade^ are sharp. These 
.'t^ypical energy quaiTtities may not 
coincide With amounts u^ed on a given 
farm, but Jhey should be helpful .for 
comparison and as a guideline for 
improving efficiency,^ ' , 



Table Z — Energy use In the production of f ield , crops, 197^ 



Commodiey 


Preharvest 1./ 


, Harvefet 11 




Irr igat ion' 


Drying V . 


Other 4/ 


! 




f 

Btu 

- 


(billion) 


1 




' Corn 


53,276 ~ 


42,3ii6 


45,7 33 


50,037 


51,31^% 


Sorgtlum 


17,430 


5,778 


36,346 


2,121 


2,739 


Wheat y 


37,892 


18,926 


21,321 


277 


34,218 


Oati 


6,802 


4,325 


657 





; 7,914, 


Barley t 


4,84f 


2,486 


' 3,954 


70 


.* 4,026 


Flax 




391. 






JS19 - 


Rye 


1,651 


945 


29 


4 


1,148 


Rice 


' 4,619 


■ • 3,745- 


15,084 


8,253 


2,151 


. Silage 6/ 


8,278 


I7,ii30 


8,192 ■ 




>8,950 


* Forage U 


'6,729 


5,9,992 


40,497 


■ 15,760 ' 


19,874 


Soybeans 


48 ,'089 


14,434 


1,750 ' 


2,360 


36,714 


Peanuts 


2,543 


2,475 




821 


1,216 


^ Cotton + 


2^,089 


8,912 






8,414 


Tobacco ^/ 


2,800 


3,315 . 




25,895 . 


1,894 


Total 


219,627 


185,561 

1 


206,740 


* r 

105,598 


181,392 



t 1, / Includes pTeplAnt preparatiort^V^lant ing, cultivating, fertilizer, defoliant 
arid pesticide applicatJLon, 

If Includes harvesting and hauling. 

Includes drying on and off the f arm- ^ ^ 
^ 4/ Allocated 'general use of pickup^ farm auto^ and farm electricity* 
V Winter, and* spxing wheats* * 
"j6/ Corn and sorghum silage. 
]_} Alfalfa and hay. 

8/ FJ-ue^cured, barle^, and shade tobacco* 



i 



Table* 3"Estltnates of^ fuel 1>urned for" crop production operations under 
average- condltfonS — Iowa ' * ' , 





4^ 


'4 




i 


Diesel 


V 






Crop production 




Gasoline - 


fu^l/, ■ 


LP gas 



Cropping system ^ ^ , . ' ' 

CoJ;n-'*-(^onventlonal methods * * 

Corn--?lowing wijth tnlnimum tillage plant Ing 
Corn-^No plowing? ^tninimum tillage planting 
Corn harvested and stored as whole planet silage 
Conventional methods 

Plo<?thg with minltnum tillage / ^ 

No (flowing, minlmiun tillage^ 
Soybeans—Conventional methods . - 
Small grains — Oats*, barl^, rye, •wheat 
Small grains — With/plowing 
Hay--Dry cured, 3-cuttings, baled * 
Haylage — 3 cuttiiigs or dry chopped 
Using combined typjf cutting with self-propelled 

Cut, crush, windrow 
Hay--3 cutting^ ' 
* * Hayia^e — 3 ^cuttings 

.Corn drying — Witfi favorabl^ drying conditions • 
, . . ^ 1 gal propane will dry 7 bu corn 

— With goo<i drying conditions 

1 gal propane will dry 6 bu corn* 
— With unfavorable drying conditions 
1^ gel propane will dry 5 bu corn 



Gal /acre 









,9.5 * 


6.85 •, , 


11* 4 




5.40 


* 9,^0 , 


6.0^ 


A-. 30 


* 7.2 


* 






12.0 


8.65 


• 14*4 


10.0' . 


7.20* 


12.0 


8.5 


640 


l0.2^^ 


9.0 


6.50 


. 10.8 


4.25 


3.00 


5.1 


6.50 


• 4.70 


' 7.8 


12.0 


8v65 


* U.4 


18.0 


*13.00' 


■ 21.6 


•7.2- 


5.20 


8.6 


13*.2 ■ - 

4 


^■''\ 


15.8 

t 



•Source: ^ < 6) • Unde^rscored numbers in parentheses refer to Items In Ref-erences*. 



Table 4— -Estimated ambynt.of f uel ^eeded for yarious operations — Kansas 



„,Operatlon 



Gal/acre 1/ 



Operation 



Gal/acre 1/ 



Plow in. deep") . , 

Heavy, offset dis^ * ' 
Gt^sei (Spike point 8 in'deep) 
Tandem disc ^ ' " 

Field x:ultivator" (12 in swiS^^V 
Springtootk barrow 
.Spiketootb barrow _ - ' ^ 

Rod v^eder ' ' , 
Sweep plow 
Cultivate row crops- 
Rolling cnltivafor 
^Rotary boe 

,.Anbydrous application . 
Planting row crops v*; 



1.68 
* .95^ 
1.10 
■ .55 
."60 
■ .40 
- -39 

.60 
.45. 
.35 
.25 

,65 

.5a 



Gralh drill 
Combine small grains 
Combine soybeans 
Combine corn & grain sprgbum 
Cutt^Hjar tnower^ 
■Mower conditioner 
Swatber . r 
Rake, single 
Rake, ■ tandem ^ 
Baler * ^ 

> Stack wagon 

Sprayer * . . / ' 
Haul small grains (gasoline) 
■Rotary mower 



.33 
*00 
.10 

.60 

*a5 

*60 

.55 

.25 

.15 

.45 * 

.50. 

ao 

*60 , 
*80 



^S^T 

per acr6.> M\j^iply by 1 + A to, convert to gasoline 



1/ Figures, ar^e in diesel gallons 
and 1-7 to convert to LP gallons. 

Source: (14) 



"Table 5— EstiTnate4 fuel requirements for wheat after fallow (operations 

on 2 acres, 1 acre wbeat and 1 -acre falloy) ^-^-Western Nebraska 



Field'cper^tion 



One-way 
Chisel plow 
Sweep? 
Rod weed 
Drill 

S.P- combine 2/ 
Grain truak 
Pigkup truck 3/^^ 



Times over 



Fuel required 



Gal /acre / 



Fuel 



1.28 
.92 

.11 
1*08 
*47 

3.ii 

4*56 



Diesel 



Ga^sollne 



1^/ 'Includes estitnata of all nuel requireme^its. For example^ fuel used by. 
custom combiners 'and Custom bailers Is included. , 

1} Base^ on har\res£ed yield ot 33.1 bushels. Some combines have 'been 
converted to diesel which, would make diesel gallons about 72 per^^nt of " 
gasoline gallons. - 
,3/ Includes overhead jobs sue ht. as taking suppli^^ to field. * ' . 
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Table 6 — Estimated fyei requirements for grain prop production and harve&tlng 
operations — Indiana . ; ^ . . , ^ ■ ^ 



X 

Fiel^ Operation 


Gasoline required _!/ 


Nbtes 
* 

^ *T :— 




'* * Gal/acxe . ^ ' 




Soil engaging * . * " 






Moldboard plow 
Chisel plow ^ ^— 
Heavy tandem disc 
Standard tandem disc 
Field cultivator 
Row-prop planter 
Grain drill 
Rotary^hoe * * 
Row-crop cultivator ; 
^ Knifedown NH3 a9{>llc^tpr 


2.32 . 
1.53 
. 1 . 30 -> 
• 1.04 
1.04 
l.lO ^ 

1.16 • * 

■ -.78 . * , . 
•i • 1.10 . 
• ■ • 1.39 ' . 


Based on '*averagft" 
soils* Fuel' re-^, 
quirements may be 
as much as 5(n^er- 
-cent greater on ^ 
heavy clay soils, * , 
or as much as 50 1 
percent les;S on 
Jtlghtj sandy soils,* 


Crop engaging ^ ^ ' ^ 




* ' - - 


Shred-crop stalks 
. * Corn pic^^er 
'Corn combine 
Combining soybeans 
Combining small grains 


* ^ * ^ 

. '1.04 

1,61 . 
1.97 

1.74 * 
1.58 

* 


Based 'on "average" 
crop yields of locf ■ 
bu/acre for" corn; 
33 bu^ beans; 43 bu 
wheat; and 60 bu, 
oats. 


Other operations 






' Row-Crop sprayer \^ 

Bulk fertilizer' Spreader 


.30 ' , 





11 Multiply these values by 0.72 for dijesel gallons' per acre, or by l/2 for LPG * 
gallons per acre^. These values Eio not Include fuel required to move equipment to, 
from^ or between fielcfs> nor to move production supplies* (seed > fertilizer, chemicals, 
, water, etc^*). to the field, nor to transport the harvested crop Erom the field. 



\ 



Table 7 — Fuel use estimates in corn production — Iowa 1/ 



* * 

Cropping System 


Gasoline 


* Diesel 

t 


LP €as 


* '* 
Cor<i— — cofivpntfional m^t hod 

* * 

Corn— plowing with^ minimum * 
' CUllage planting ^ ' 

Corn — no plowing, minimum\. 
^tillage planting 

' A 


Gallons -per acre 
9.5 \ 6.85 11.4 

7.5 5. AO- ^ • ";9.ff 

6.0 _ ' 4.30 , , 7.2 



' J^/ Includes various field^ operations, lieginning^ with land *preparati,oh^ 
planting, apd harvesting. ^ , ^ ^ ' ^ ' 

Source'* (6) ' . , r , „ . ^ 
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REDUCED TILLAGE PJUCnCES 



Conventional tillage used in field: 
crop production is steadily yielding 
ground to min;lmum tillage methods^ 
Minimum tillage, also referred to as 
no-till, conservation tillage, or. 
stubble mulch tillage, means leaving 
crop tesidues on the soil surface and 
reducing Jthe number ,of tillage 
operations. It means that plowing, 
disking, and harrowing a field , prior 
to planting and cultivating the crop 
after it comes up often are bypaSse<^ 
Reduced tillage in 1975 amounted to^ 
nearly 35*8 million acres, about 
million acres of no-till and 29.4 
million ais^res of minimum till* This, 
was mostly corn,, soybean, an<E cotton., 
aci:^age* Conventional tillage: stilly 
amounted to about 218*2 million acres. 

Benefits of reduced tillage i^iclude" . 
erosio'n reduction, weed control, in-" 
crfeased soil moisture, storage, labor ; " 
and cQst saii«ing$, , better double 
cropping opportunities, dnd conser- 
vation of energy . ' - 



Use of herbicides for we fed control 
Instead of tillage^dnd cultivation 
can cut tractor fuel us^ because the 
tractor pa&ses over the field fewer 
times. Thfete is some disagra&ment 
about the trade-off between the fuel 
consumed and the' additional energy re- 
<]uir^d to manufiacture the herbicides. 
However, the coj^isensus is that <Jith / 
proper use of herbicides there is a 
n^t savings of energy inputs. Also, 
reports are mixed as to whether re- 
duced tillage helps or hurts yields* 

. 

In terms of- direct fuel use, reduced 
tillage cPuld save as much as 4 gal- 
lons per acr«* It could- cut farm 
fuel cost by 40 percent* Tab^le 7 
illustrates fuel requiremei)^ for corn 
crapping systems in lofralt' 



■ t 
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SAVE.BNEBGi BY REDUCED TILLAGE 



— 

Over $80 savings 
in diesel fuel 
using no-tillage 



program on 100 
acres of sorghum 



Qood approximtions of. the amounts of 
fuel consumed-' in various ^tillage pro- 
grams for,sotghum are shown below: 1/ 



Conventional till 
Plow 

Tandem disk .... 
Springtooth 
Plant 
^S^ray ^ 
Cultivate' 
Combine 



Minimum till 

Disk 

Spray 

bisk 

Plaivt 

Cultivate 

Combine 



-J 



Gal/ acre 

• 1.53 
,51 
^ .Al 
,32 
.10 
,35 
1,60 
4,22 



.51 
,10 
,51 
,32 
,35 
1.00 
2,79 



Situation . , 

Plant and harvest 100 acres dryland 
sorghum in Kansas 



Conventional tillage program 
^ 100 acres x 4.22 gal/acre = 
422 gal/di^sel 



^ Ro"tillage prpgr^m . ^ 

H)0 acres x i,17 gal/acre 
* 217 gal/4iese"l 



205 fewer gallons of diesel fuel a'sed 
with a nd-tillage program . 



Dollars Saved at Various Diesel F'u61 
Prices . / ^ 

Cents/gal 35c 40<? 45<? 

Annual savings $72 $82 ' $92 - 



HQ-till 

Chop stalks * 
Spray 
Plant 
Comt^ine 



,75 
,10 
,32 
1,00 
2.17 



Note: Some sorghum production re- 
search' has shown increased yields 
using reduced tillage practices. 
For Tiiore information about this 
possible Unportant benefit^ contact 
your county extension agent* 



1^/ Based largely on calculations 
fl^m data' in American Society of 
Agricultural Engineers Yearbook and 
ill),: 
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REDUCED ULLAGE PRACnCES 



SAVE ENERGY BV USING -LIMITED SEEDBED 
PREPARATION IN PRODUCING COTTON 



SAVE $106' 9r $1.00 
pet acre in fer- 
tilizer costs by 



using limited 
seedbed practices 



Adopting limited^ seedtied practices for 
producing cotton In the flood plain 
areas of Ixjul^lana, Arkansas, and 
Mississippi can help reduce the 
quantity of fertilizer used* It takes 
2.4 million ^tu of energy to make 100 
pounds of NH3 — ^^equivalent to about 17 
gallons of diLesel fuel. Thus, , using 
less fertilizer saves considerable 
, fossil fuel* ' * * 

The limited sfeedbed px«ctlce reduces 
' seedbed preparation operations with 
yields often equal to or higher than 
those reported from usual Inpo^t 
practices, 1. _ ' ' 

Usual production practices for the 
flood^plalns cotton farm requires the 

V^^^application of JL22 pounds of NH3 per 
a^re. j^imired seedbed practices re- 
quire aboat 110 poynds* C^) .Further, 
pier acre yleld^ for the minimum seed- 

- bed cultural system 1« ^t least 5 
/percent higher* *j 

'v 



Situation 



.lOO/a^crea cotton on sandy soils. Delta 
area of LouisKna, Mississippi, and 
Arkansas, 



Usual cotton production practice: 
100 acres x 122 lb = 12,200- lb NH3 
122 cwt X $8,25/<:wt = $1,006,50 



Limlte<i , seedbed preparation practice 
100 acres x 110 lb ='ll,000 lb NH3 ' 
110 cwt X $8,25/cwt = $907,50 



Lim;Lted seedbed uses 12 pounds per 
acre less of KH3 fertilizer than when 
usual^lnput p^^ac^tices are followed, 
I*or 100 acres, this saves about $100. 



t 

J 
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REDIIO^ TILLAGE PRACTICES 



* 



SAVE TltACTOR'FUEl. THROUGH USE OF 
LIMITED SEEDBED PRACTICE IN PRODUCING 
COTTON 



SAVE 242 gallons, 
of fuel or about 
$1*00 per acre 
by using 8-row 



machinery and 
llmlte'd seedbed 
preparation^ I' 



LiBltlng seedbed tillage for producing 
cotton in the flood plaind of Louis- 
iana, Arkansas and Mississippi can 
reduce tractor fuel requirement by 
about 14 percent. (9) Some p^mary 
soil, tillage .passes oyer the field . 
are eliminated (2 chisel plowings and* 
disking field work) from the usual 
production practices* This reduces 
tractor operating time* Weeds still 
are controlled with herbicides* 

Usual cotton production practices f^or 
flood plains areas require about 8,35 
gallons of diesel fuel per acre for a 
"^tracttor using 6-row machinery* 
Limited seaafcjed practices require 
about 7.21 gallons per acre* 

A tractor fuel savings of ly^percent 
also resultSr^when swftching ffom 6- 
row to 8-row pJlanting and tillage 
machirtery* Changing from 6-to 8-row 
machinery with usual cotton ^production 
4)ractices could reduce fuel consuTnp- 
tion, 1*41 gallons, per acre* 
- A 

NOTE: Experimental i^esplts and on- 
the-farm observations over a 3-year 
period indicate that solid cottott 
lint yields on s^ndy soils can be 
increased at |.east 5 percent through 
adoption of l^tmited seedbed practices* 



1^' 



100 4^es c^otton on sandy soils. Delta 
area of Louisiana, Mississippi and 
Arkansas 



Usual cotton production practices\ 
100 acres x 8*35 gal^acre w/6-row = 
721 gal 

100 acres x 5*93^gal/acre w/8-row = 
* 694 gal 



l>imited seedbed preparation practices 
IGO acres x 7*^1 gal/acre w/6-row = 
721 gaa 

. 100 acres x 5*91 g^l/acre w/8-r6w = 
'593 gal 



Difference 
Between 6-row usual and limited =■ 
114 gal 

Between 6-roW'"and 8-roW usual , =^ 
. 144 gal 

. Between '6-row usual and^ 8-row 
limited 
242 gal 



Dollars '^ved at Various Diesel Fuel 

Prices ^- %^ 

' Cents/gal J 40^^ ,45'c 50c 

Annual savings ; $9? $109 "^121 



13 



13 



SAVE ENERGY BY US^NC HERBICIDES 
TUST^ OF CONVENTIOIIAL TILLAGE 
FOR WED CONTROL * . 

The conventional way to control t^eds 
in. row crops is by rotary hoeing, 
harrotflng, rolling cultivator use, 
etc* The alternative; ' Apply a herb- 
icide following seedbed preparation 
and planting, ^ 

rDlesel/ fuel consump.tlon resulting from 
U8e of mechanical weed, control for ' 
dryland row crop ^production In Kansas 
varies -from 0*^7 toU*43 gallons per * 
acre* ^ Weed control practices. In- 
cluding application of herbicides, 
vaty from 0,10 to 0.43 gallon per 
acre* The u$e ,.cjf ^herKlcides cuts out' 
1-2 weed cultivating -operations, 'thus 
^conserving 0,6 tp 1 gallon* of dlesel 
fuel per ^cre* ■ 

Diesel fuel will do more ^?ork than *^ 
the same amount* of gasoline or'iP - 
gas, so multiply figures for dlesel 
fuel use by 1,39 for gasoline and 1*67 ' 
for LP gas, QLO) ' 



:^ 

SAVE $45 In energy herbicides (lOO. 
costs by control- acre's) 
ling weeds with 



Calculations 

Mechanical we^d control no herbicide 
100 acres x 0,7 or 1.45 gal/acre * 
70 -^145 gal . 

Weed control - herbicide applied 
100 acres x^O.l ctr 0,^5 gal/acre ^ 
10 - 45 gal 

The difference ranges from 60 to 100 
gallons, or a $27 to $45 savings. ot( . 
weed control by applying herbicide. 



Dollars- 3av§4 at Various Diesel Fuel 
Prices ^ * " 

Cents/'gal 40c- ^ 

Annual savings ^ $40, $45 $50 



ferhuzBr use 



For. several decades, inorganic fer- ' 
tilizers have been credited •wftj^ , 
spectaculai; increases in the^ yields, 
of various flel^ crops, Thfe a(ided' 
returns from the use of * these fer- * 
tiiilsers'^weije worth, several times 'the 
cost *of the added fertilizer.. Eyen - 
wi^h recent increases in fertilizer 
prices, additional returns firoto the 
usV of more fertilizer often, pay ^ 
added dividends* * . 

In 1974, farmers applied 'fertilizer 
to* 94 percent of the corn, 1% percent 
of thfe'cotton, 66 percent of the 
wheat, and 30 percent of the soybean 
acreage harvested* Field trops took 
oyer 90 percent Kjf the^9 million 
tons .of J jTrimary plant lUitrients ap-*- 
plied to^ agrl;pultural crops, 

FertiMzer is by* far the largest 
single energy input item in the pro- 
duction of field crops. Over 40 
percent of the energy input comes from| 
fertilizer alon^* The other "si^ty ' " 
percent of this/enet:gy* i's used in pre- 
fiarvest, harvest,' irrigation, crop ^ 
drying, and other production operations. 
Enormous quantities of eaetgy. are em- 
bodied in the production gf ferti],iz»r, 
The^ production of 1 ton of anhydrous 
aidtoonia (82 ^percent nitrogen) requires 
38,130 cub^feet of natural gas. The 
natural gas equivalent; of 5 tons of 
ammonia ' would heat an average home in ^ 
central Illinois for a year* 

The efficient use of energy in £he 
manufacture and distribution of ^ 
.fertilizer: is beyond the scope of this 
booklet* However, at the farm level, 
one way. to .realize significant energy 
savings .is through reduction of total 
fertilizer use by proper selection and 
UBe of fertilizers* 

Agronomists and- extension agents, as 
w^ll as local fertilizer dealers, can 
^provide information ahd recommendar ' 
tion^ about fertilizers* Tfhetf v 
working experience in a local area 
and their interpretation^f up-to- 




date fertilizer response dat* can. ' 
help prevent wasteful use of 
fertilizeirs, 

f * 

Soil tests, when properly done and 
interpreted, ate effective guides t6 
productive *ant^ efficient use of 
fettilizets* The proper timing, and 
method of . application , also may con- 
tribute to fertilizer efficiency* 

Soil testing helps assess nutrient , 
deficiencies and..preveiits wasteful 
application of plaift nutrients* Mucl> 
of the excess nitirogen"^ (above the^ 

!eds of the growing crop) is lost by 
the time the following year's crop is 
planted, adding to the cast of 
production* 

Optimally, a farmer should soil test- 
every 10 to 20 acres* He may or may 
not need ^oil samples each year, .de- 
pendd.ng upon the crop and the speci- 
fic yield goal in mind* However, 
based or^ 1973 cropland statistics, 
faxine^s Sampled at a rate of every 
230 acres; This wide^ difference 
raises the, question of just how many 
farmers who use fertilizer actually 
know the r^al nutr^eiTT requirements 
of their soil crops. Some, could be 
underfert^tizing^ and' failing to get 
optimum i^eturns* Others could be 
overf ertilizing and wasting energy 
"and money. / 



ENERGY CHECKLIST 

Apply f,erfllia^rfe in quantities that 
uce .t;he-^r^yteS't net teturn* 

Buy only those fertilizers needed for 
your particular soil and crop 

combination* * 

, , * 

(take us^'of animal manures and croR 
residues by returning to the soil 
when^ appropriate* 



FERHI^ERUSE, 



SAVE ENERGY BY PROPER "oSE OF 
FERtlLlZER ON GRAIN "SCOiSGHUW 



SAVE $43 per acre 
by soil testitigji, 
to n^ke sur^ y^u 



put on^ the tight 
amount of 
fertilizer 



Soil teS^ting can .lead to more pro- 
ductive and^ efficient use of 
fertilisers* ^ A soil analysis^ tells 
how much more fertilizer is needed; 
- or, it ma^ recommend less* 

^■Along with helping to of>tain better 
yields for the fertiliser applied,- 
soil tes£S| ^eljf make eff icient use of 
an important energy inputs 




■ Table S illustrates yield response of 

gra^n "^rghum in Missouri to different 
' levels of f^ertili^er application.. 
^ ii: p. 477) ' 

■^ccording^ to the situation^ a Missouri' 
faniier could expect about 51 bushels 
, fTex dfece when applying " fertiliser at 
. the average 1?74 level. ^He would 

need to' expend an equivalei^l: of 
^ ^24,300 Btu of ^energy to jprodqce each 
bushel; , ' " . , 

By*a^din*g commercial fertilizer, up. 

, to 160 pounds of N, 80.2 pounds of 
P2O5,, and 9Q.3^pounds of ^2^)5^ the 
t^esultfng increased yield (79,2 , 
busUel^)* would reduce ttie in\cested 

^energy- to '122;500 Btu pfer, bushel-r- 
an*' 4hergy saving of 1,800 Btu per 

bushelV - . 

> ^* . ■ . ^ — 

- '¥ith ^ain OTrghum at $2.25 per bushel, 
^ fertilizer applied as above will pro- 
♦ duce La; return of $43 , per acre, ,If 
irigre fertilizer* is applied, net re- 
turn pet acre will >egin t<? decline. 



Xkble -8 — Energy consumption" in ;fei^tfli^er' m^nu^cture 



Material 



— — ~ — : — 

Ammonia* 

Ammonium nitrate 
Triple superphosphate' 
Rock phosphate 
Muriate o'f pota-sh 



Quantity 



Energy {Million Btu) 



100' lb "of H , 

100 lb .p£ N" 

100 lb pt P2O5 

10(J lb'-o€ P2O5 

,100 lb'cf£ K2O ' 



2.4 
3.3 

,,19 
,27 



Table 9r-Grain S'orghuni: Yield response to f ei;tijizeir'anji Btu per bu^el 



FercHi':£&r applied 
p^r acr^\ 


■ Yield . . 
per 


Fertilize'r 

Btu/b^'~2/ 


Total 

Btu/bu y 


* Return 4_/^ 
' 1.25 yield 


■ 5/ 

- cost = 


Net 
ben*ef i t 


T — ^ — 




K2O 
' — * — > ' 


acre V 




* 










- - Pounds 




Bushels 




■ * 


Dollars 




0 

• 4Q.a 

80,0 
120-0 


0 ' ' 0 * 
23.0 24.0 
38.3 4?. 2 
^T,T - 70.2 * 


118.0 

50.6 

67.2 
.75.0 . 


p ' 222.2 
..28.74 108:7 . • 
42.43 - 102.0 
5.7. OQ 110-0, 


' ' -40'. 50 
112^50 
151.20 . 
* 168.75 


0 . 
9.00 
. 17.20 
25.67 


40.50' 
103. 5cr 
134.00 
' 143.08 


■ 160.0 


80.2 


90.3 


79.2 . 


72.00" - 


122.-5 ' 


178.20 


34.47 i 


143.73 



200-0 
6/66.0 



sq. 2 

32.0 



'90.3 
' 29.1 



80.8 
. 5a. 0 



67.00 



136.5 
I 



46.00 * ■•124*.3 



181.80 39.80 , 142.00, 
114.75 13.9,9 . 100.76 



periv^ "from .(7^^ p* 127) % ^ . " ^ 

I 2/ N = 33,OQp>Btu/lhi^R ^^,3,000 Btii/lb; K= 2^000 Btu^lb. 
, V As^mes investetW&tu^acre other ,than f rom .rerfrilizer (for. land, preparation, pl^ 
cultivatinig, and harv^strrig) ap(yroxtinates 4,000,000 Btu+ ^ * * ■ 



^/ Grain serghum.$2. 25 per bushel/ jl^ 
'-5/ Fertilizer price $0;n3/lb*H; $a07/lb P2O5; $0,.0^1b K2O).. (18) 
^/ 1974 levels of Missouri average fertilizer arpplication, -and 1974 yield 'per acre o 
graiji sorghum in Missouri; ' ■ _ * * * ^ 




jPERTOJZER USE 



SAV# ENERGY IN FORAGE PROfiUCTION BY 
NITROGEN FICTION RATHER THAN ^ 
APPLICATION OF COMMERCIAL NITROGEN" 



SAVE about $33 
per acre or $11 
per ton of hay 
in reduc^ 



fertiliser appli- 
cation with ^ 
legume/grass 
c6inbinatioh 



Nitregen is necessary for abundant 
pasture growth ^**|While synthetic 

^nitrogen has been relatively' c^eap, 

^tass.'pasttire-h^s . become, the answer 
to forage n^eds* TIilb present concern 
toward "eaerg^ consetVatiori, the high 
costs of nitrogen fertilizer, and the 
high prices^'of purchas^JMiay' may ■ 
warrant more use of legume/grass 
combinations* The nitrogen fixation ^ 

^ability of 'leguihes, would allow for 
jreduced need for synthetiic nitrogen, ^ 
An analysis of the feasibility of 
growing legumes to generate a supply 
of nitrogen versus use of* synthetj^c 

' nitrogen on pastures„«hovs a total - 
cost advantage .of $5,18 per ton in 

'favor* of the legume/^rass mixture. 

A- legume and ^^adino clover mix substi- 
tuted for 360 pounds per acre'of 
nitrogen, 33.4-0-0, equivalent to 
1^0*6 pounds of nit^rogen. About 3,445 
cubic feet of natural gas is required 
to manufacture that amount of syn- 
thetic nitrogen* 



Situation *' 

3 .Jiay-ton^ equiva^nts per acre 

Pasture tfjr ^-Orch^fd grasff, and no 
lefiume'l/ ' 



0-10-20 375 Jb/acre^ 

33.5-0-0 - 360 Ib/acrp . 
Xime "500 lb/acre - 

** # " 

Pasture i!^2~ Ladlno clover and orchard 
grass 2^/ 

0-10-^20 500 lb/acre 

1975 Costs -ot Fertilizer Appjled/Acre 



Pasture //I. ; 

0-10-20 $ 5.42/cwt X 3'.75 
33.5 N $10.18/cwt X 3.60 

Lime $15. 00/ toil x ^-.25 

r '■ 



$20.32 
36.65 - 
"3,75 
60.72/ac 
20.2A/ton 



Pasture it2 ■ 'j^ • 

0-10-20 $5.42/cwt X 5.00 = $27.10/acre 
' , 9.03/toTi 

I 

Legume/grass pasture saved ^33/iicre in 

fertiliser*. ' . ^ ^ 

Cost-equivalent to saving $11 per ton 
of hay , V • ^ . ^ 

1/ 60 percent digestible — 3-*ton 
equivalent equals 225 cow-grazing days* 

2/ 6'5 percent digestible-3-ton 
equivalent equals^ 244 cow-grazirig da/s* 



Source:- (12) 



huugahon 



On many irrigated farms, deliveri^ig 
water to the field requires more . 
energy than all other farm operati-ons 
combined* . Although two, to three 
times as much fuel is ^required- for 
irrigated crops; the energy required 
P$r unit of product has been " ^ 
-greater, and i^^some ca-ses^ less than 
energy used in dryland productiorp*^ 
Often, irrigated field .craps have^ a 
greater net return than dryland farms 
in the same areas* Thxs'is'one rea- 
son irrigated agriculture has expanded 
rapidly* Nearly 52 million aeries of 
farmland were.. irrigated in 1974* 

In 1973, some 14 percent of the total 
elecftrical'energy, generated by the 
Idaho Power Company was lised-to pXimp 
water* *^ tbxs' rate, 6 acres of landi 
under pumped irrigation would use a-^ ■ 
bout the sam^ annual electrical energy 
requirement? as a typical American 
home* In CaMfornia, about 68 p.ercent 
t)^ all electric'ity u5ed*in agriculture 



oes into irrigation 

« ' * 

fable lO — Energy inputs to^ i rr ig.u i^on sy«Li-rns 



Natural gas q^y still be the cheapest 
source ofe pumping energy j)er acre and 
per acre-foot of irrxgalrxon water* 
Next are electrj^city; dlfesel fuel, 
Ixcjuxd p.ropane^gas, and gasoline^, xd 
tbat order) (4^), however, measured, in^ 
Btu of energy ^"consumed per acre ^ 
itrigat^, natural gafe is easily the 
leader in energy. expended* Electric- 
ity (not iricluding- Btu used to 
generate the electricity) .consumes 
the lease Btu per acre in irrigation 
pumping^ followed by diesel fuel, 
liquid 'propane gas, gasoline, and 
natural gas* * ' ■ ^ 

Crop production ott irrigated lands 
can compete .better with nonirrigated 
agriculture in the production of food 
and the priority for energy inputs 
when there is better knowledge of all 
irrigation energy inputs, direct and 
indirect* A detailed caiDiparison/>f 
energy inputs to various typ«s of 
irrxgatl^oft systems is shown instable 
10* This i^*an attempt to account 
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J rr ii>at ion system 






Labor 





Surface (gravity withtnU ' ' 
irrigation j^iinoft' recovery 
system) 

Sui>face with irrigation 
runof^f recovery system 

Trickie 

Solid^set sprinltK* 
^ermanent spr inkle ^ 
Hi^nd-TTioved spr inkl e 
SicJe-roll sprinkle 
^ Center-pivot sprihkW 
^ Traveler sprinkle 



if; 



1,000 kilocalorie« of energy 2_/ 



35.2 



A8, 
•A68, 
770, 
770. 
80*4. 
804. 
86A. 
1,569. 



0 
0 
0 
0 
0. 

(> 

d 

0 



0*50 



.30 
.10 
.40. 
.10 
.80 
.40 

.40 



1>9.9 

228.2 

l',384.5 
1,2^3.7 
968.5 
l.OOtt.? 
1 ,252.6 
1,858.3 



* J_/ Includes entrgy*us*^d in 
etc."), (2) machinery ^instal led 
used, and the energy required 
quired to transport any tnateri 
2/ One kilocat'orio = 3.97 

o . ■ , 

ERIC » 



TTidnufa^ft^nr ing ( 1 i -al 1 tna ter ials inst a 
• ("3)/^/(>ro rjta share of excavation 



to opj^i^te tr:e(.'avat>t>n nijchinery 
al 3,^ fe#-hinery * or labor was- included 



lied (pipes, ; 
machinery 
energy re- 
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for the energy Inputs In installing 
/ and operating several different 
/ irrigation systems for an actual 160- 
\ acre farm, U)* This data may be 
helpful in evaluating contemplated 
changes and new irrigation install- 
ation* 

Irrigation engineers feel that if 
available irrigation technology i3 
used wisely, the total energy require- 
ments could be^reduced nearly one-^half* 
This would require many changes in 
irrigation procedures and the instal- 
lation of newer types of irrigation 
'syst^s^ But it is well within cur- 
rent technological capability to 
. reduce energy consumption \by 10 to 20 
percent* This can be d^ne in several 
ways*' Some are coinmon to all widely 
used irrigation ^etjiods; others are 
specific to a given method or general 
climatic 2one* The suggested steps 
inj:lude: 

Increasing Irrigation Pumping Plant 
Efficiency 

A typical fields situation is shown in 
a study which tested 376 pumping 
plants in Nebraska* Fewer than 9 per- 
cent of them met standard pumping 
perf<>rmance levels* Ne^^lect, malad- 
justment, few checkups, and minimal 
. maintenance were the primary causes* 
Most are easily correctable and could 
mean substantial fuel savings and ^ 
lower costs to the irrigator* 



Reduced Water Application. ^ 

* 

Correct irrigation scheduling can save 
water without hurting the crop* De- ' 
termination of '*when** and '*how much, I* 
correlated to weekly monitoring of 
soil moistyre level in the field, 
often will result in pumping less 
water* Commercial irrigation 
scheduling services are available to 
farmers** . , 

Controlled depletion of soil moisture^ 
is useful J^n sprinkler irrigation 
fields where maximum water control can 
<be exercised* ''Programmed Soil Mois- 
ture Depletion" is used on certain 
so3(J>s to accomplish effective use of 
rainfall and utilize stored ^soil 
moisture* ^ ^ 

Reus€> of Irrigati(\n R^off* Water 

Surface. irrigation-systems may have 
runoff losses averaging 25 to 30 per- 
cent of all water applied** Instal- 
lation of a reuse system for this -lost ; 
water could reduce .total power con7 
sumption by^ 10 to 25 percent where 
substantial pumping lift is necessary* 



Improve Irrigation System Design^ 

Recently developed ^quipiuent ari3 de- 
sign procedures can modernize irri- 
gation systems.* Automatic surface i 
irrigation systems often provide 
greater than 90 percent water appli- 
cation efficiency* Various irrigation 
procedures which pay off in energy', 
saving &hd irrigation efficiency are: 
reducing row lengtfft on light soils, 
shortening application times, using . 
^ ''cutback*' furrpw stream, and irri- ^ 
gating 'dvery other furrow* 



ERJCn 



SAVE ENERGY BY IMPROVING EFFICIENCY * 
OF POMPING UNITS 



A basic problem, after an Irrlg^ion 
system has been installed^ Is that 
It Is not maintained properly* Just 
Uke any other mechanica}. equipment, 
pumping plants need periodic adjust- 
ment to maintain of^eration at peak 
performance* 

An estimated 10-percent energy savings 
could result by increasing the per- 
formance of the plants from 80 to 100 
percent o£ the pumpTng standard (ex-^-* 
pressed in ijater horsepower and 
gallons of fuel used per hour, whp~ 
^r/gal). 

These pavings justify periodic per- 
formance testing of pumps so that ^ ^ 
proper adjustments and repairs can be 
made* r The Pacific Gas and Electric 
Comp&ify of California provides regular 
testing of electrically poweted plants. 
The 1974 cost of the test' averaged $41 
and varied from $23 to $108. Sub- 
sequent repairs and adjustments re7 
due ed energy requirements and costs. 
A similar service is isf^^ly to be 
introduced in Colora<Jo am perhaps 

other Great Plains Statesv* 

♦ 

Savings through adjustments repair, 
or replacement of pumping^ plants with 
efficiencies of less than 80 percent 
would be' significantly greater than 
indicated in the following Irrigation 
tables* About one-half of irrigation 
pumping plants now in service would 
be haVd pressed to attain 75 .percent , 
of*^ performance standards* 



SAVE 'from $200- pumping plant is 

500 on irrigation * operating 
energy costs by efficiently* 
making sure your> 

ENERGY SAVED on 130-acre field. 

Diesel ■ 
130 X 5*4 gal = 702 gal 

LP Gas 

130 X 8*4 gaL = 1,092 gal 

* 

Natural Ga s 
130 X 871*0 = 113,230 ft3 

Electricity 
130 X 66*0 =8,580 tWh 



Dollars Saved at Various Diesel Prices 
* 

Cents/gal * AOC A5c 50C 

* 

Annual savings $281 $316 ' $351.-; 

Dollars Saved at Various LP Gas Prices 

Cents/gal 35c AOC 45<f 

, Annual savings $382 $437 $491 * 

Dollars Saved at Various Natural Gas 
"Pr ices 

Dollars' ^ ' 

(per 1,000 ft3) *$1 $2 $4 

Annual savings $113 $226 $452 

Dollars Saved\at Various Electricity 
Prices 

Cents/kWh 3c 4C 5c 

^ Annual Savings ^ $257 $343 $429 



able 11 — Fuel requirements — Center pivot sprinkler irrigation per acr'e! j^/ 



Energy Sti^urce 


80% performance 
standard 


100% performance 
standard " 


Fuel savings 


* ~ 

Diesel fuel (gal) 
LP gas (gal) . 
Natural gas'^^TOp tx?) 
Electricity (kWh) 


54.0 
84.3 
8,709.0 
656.0 


.48.6 ' 
' . 75..9 
7,838.0 
*590^^ 

^ 


5,4 
8.4 
871.0 
66.0 



_!/ Fischbach assumes total lift of 273 feet, 900 gallons' per minute 
applying 15 acre^inches. 



Table 12 — Comparison of energy requirements of surface irrigation system 



with automated reuse system 

' i * 


Water and energy requirement 


Gated pipe ancj - 
siphon tubes 


Automated with 
reuse system 


• Saving.& per 
acre 


Usual water applied; ^ 

Energy operating requirements: 

Electricity^ 
Diesel fuel 
LP gas 
Natural gas 


30 inches ' 20 inches 10 inches 

- 

572 kWh 381 kWh , *91 kWh 
46.4 gal 30.9 gal * l5'.5 gal 
73.3 gal 48.9 gal . 24**.^ gal 
' 7,593 ft3 . 5,0,62 ft^ 2,531 ft^ 
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SAVE ENERGY BY INSTALLING AUTOMATED 
CATED PIPE KITH REUSE IRRIGATION. 
SYSTQt ^ * ■ ^ 



A reduction in irrigation energy re-*^ 
quirements can be attained when a 
surface irrigation system using gated 
pipe and siphon tubes is converted to 
automation with a reuse system; ^ Gated 
pipe delivers water to the furrow;^* A 
reuse system returns runoff water to . 
the head of the field and pneumatic 
valves shift from set to set at what- 
ever time iiiterval is dictated by 
soil conditions: 

This conversion would 'cost al^put 
$5»000 <Eor a 130-acre field* Assuming 
a 15-year life and 9 percent interest 
on borrowed capital, a fuel saving of 
$558-50 would offset these fixed 
co^ts. Calculations show that the 4 
autosurf^ce aystem with reuse can save 
this amount of fuel when 30 inches of 
water is applied for the season* 
Natural gas power pumping and appli- 
cation i£ the only exception* 

In addition to fuel saving, the reuse 
Irrigation system reduces water use to 
about one-third of the gated pipe and 
siphon tube system* This can be very 
important in areas with limited water , 
suppliea* - 



A $550 SAVINGS in when converting 

irrigation energy to autosurface 

Will -pay for added Irrigation witlj.^ 

annual fixed 9osts reuse system 

ENERGY SAVED on 130-acre field' 

* 

Electricity 

.130 X 191.1cWh.»'24,830-kWh 

Diesel - 
130 X 15.5 gal ■= 2,015 gal 

* 

LP Gas . 
130 X 24.4 gal = 2,i;2 gal 

\ * 

Natural Gas ^ 
130 X 2,531 ft3^ - 329,030 ft3 



Dollars Saved at Variou^' Electrical 
Rates 

Cents/kWh ^3 4 ^ 5 



Annual 

savings $744.90 $993,20 $1,241,50 

, Dollars Saved at Various Diesel Fuel 
Prices 



Cents/gal 40C 



45C 



50^ 



Jnual I 
savings $806,00 $906*75 $1,007,50 
, 

Dollars Saved at Various LP Gas Prices 
Cents/gal ^ 35^ ^ 40^ 45^ 

Annual ^ 

^ savings $1,110,20 $1,268*80 $1,427,40 

Dollars Saved at Various Natural Gas 
Prices 



Dollars 

(per 1,000 ft3) $1 $2 $4 



Annual ' 

> Javings $329*03 $658*06 $1,316.12 



IRRIGATION 



SAVE ENERGY BY IRRIGATING EVERY OTHER 
FURROW 4ft - , 



SAVE about $150 
of electrical or 
diesel energy by 
Irrigating every 



other furrow 
stead of every 
furrow 



c 



Irrigating every ottier furrow rather 
^than every furrow supp^ie^ water to 
one si^e of each .row and waters more 
acres quicker* Less water pumped * 
means less energy expended — a dual 
sayings * 

Wasteful overirrigation is prevented, 
and the system applies more nearly 
the correct amount of ^ater*^ 

Water seepage on only one side of each 
row leaves more storage space in root 
zones tq soak up rainfall that other- 
wise might run off* 

"Watering every other furrow reduces 
by one-half the number of valves , / 



|eded in an automatic system — 
lother 9ost cut^ 



'Research in Nebraska show^ that ilfr- 
igating every other furrow can save 
more than 4 inches, of water per acre 
each season"a 30-percent reduction. 
It may reduce corn yields 5 percent, 
not significant compared with the 
savings * 



Various irrigation treatments using 
automated gated pipe system with a^ 
reuse system—Nebraska (Sh^rpsburg 
silty clay loam) # 



Item 

Number of 
irrigations 



Irrigating , 
Every Every other 
furrow furrow '(same) 



Time o£ - • 

'irrigations (hr) *2, 0-3*3 



2*3-5^0 



Water 

irrigation (in) 
Total 

water/ season 
Yield 

bu/acre 2/ 



2,1-3*8 1*4-2^9 



14*9 
170 



10*7 
161 



l/-.Sotal lift of 120 feet, 900 gal/ 
min, 80 percent of Nebraska- Performance 
Standards* 

21 Check plot nonirrigated-"JL23 bu/ 



acre. 



Table 13— Irrigation energy used and cost per acre 



/ 





Irrigating 


Savings 


Item 


Every 


Every other 


t>er 




furrow 


furrow (same) 


100 acres 



Electricity 
Kilowatt hours 

5.C 

Diesel 
Gallons 

45c ■ 

LP gas 
Gallons 

40c 

45c - 

Natural gas 
Cublp-<f eet 
@1.00/ 

i;oqo ft3 

$2.00 
$4.00 



142-3 
$4.27 
5.70 
7 12 



11.6 
$^.64 
5.22 
5.80 



18.2 
$6.37 
7.2^ 
' 8.19 



1,884.9 

$1.88 
3.77 . 
7.54 



102.? 

$3.07' 
4.09 
5.11 



^4 
$3.36 
3.78 
4.20 



13.1 
$4.59 
5.24 
5.90 



1,353.6 

$1.36 
2.71- 
4.O0 



Dollars 



120 
161 
201 



128 
144 
160 



178 
204 
229 



52 
106 
212 



Rainfall 11.8. inches 'June 4-September 20. 
Length of'-run 1,250 feefr 



IRIU6A110N 



SAVE ENERGY BY USING AUTOMATIC TIMERS 
ON IRRIGATION PUMPS 



SAVE $53 to $56 
per year with 
automatic timers 



on Irrigation 
* ■ 

pumps ' * 



lift; 



Install timers to automatically switch Calculations 



o^f pumps and save considerable energy* 
Not only does It eliminate the need to . 
get up and turn off. a pump during in- 
convenient nighttime hours^ but It^ 
also guards against overappllcatlon of 
water I which can result in plant and 
soil. damage and wasted energy. * 

r 

Consider a situation where the pumps 
run unnecessarily* 25 hours a year be- 
cause there is no one attend the 
cut-off switcbes* On a medium pres- 
sure well (60 psl) and a 200-foot lif^j^ 
with a system delivering 500 gallons 
per minute, $53 in energy savings 
could be realized annually with a 
dlesel pump; $56 %±th an electric 
pump * 

Automatic .timers range in^'cost from 
$9 to $31 plus installation. 



25 hrs X 60 mln x 500 gal/mlri = 
750,000 gal pumped f 326,000 \ 
gal/acre-f efet » 2,3 acre-feet of 
^water pumpea 

2*3 acre-feet* X 51 gal dlesSl/acre- 
feet = 117*3 gallons dle&el/fuel 
used 

2.3r acre**€eet x 610 ^kWh/acre-f eet ~ 
1,403 kilowatts ;used 



Dollars Saved at Various Diesel Prices 



45« 



Cents/gal 4^ 
Annual savings $47 ' $^3 



5Q« 
$59 



Dollars Saved at Varloug Electrical 



Rates 



Cents/kWh 



3« 



4« 



5« 



Annual ^savings $42 



$56 



$70 



SAVE ENERGY BY PRdEBRLY MAINTAINING 
IRRIGATION EQUIPMENT 



SAVE $115 to $122 acrefe of irri- 
per year on 40 gated cropland 



ep Irrigation equipment in top shape 
by- repairing leaks in valves, pipes, 
and risers* There is no way that - 
iri^igajtion lines "^wlth squashed pipes, 
bullet holes> and split seams can 
operate at peak efficiency. Check 
gaskets in the sprinkler lines for 
leaks* Watei>wasting leaky gaskets 
are easily replaced* Inspect sprin-' 
kler no22les. They enlarge after 
being used a period of time and tiiay 
apply water at a greater rate than 'the 
soil can accept it* Enlarged sprin- 
kler no22les also shorten the distance 
Water is thrown, overload the pump, 
and cause pressure to drop, increasing 
the dropdet si2e* Investigate the 
efficiency of the well* Clogged per- 
forations or water screens at the 
water-bearing strata may inhibit water 
flow* 

Inefficiencies in the irrigation, 
system due to lack of maintenance may 
result in a 5-percent increase in the 
workload of the pump unit. On ^ 40- 
acre field using a medium power system 
(60 psi) and a 200-foot lift deliv- 
^ering 30 acrerinches per c to year, 
this -can cause looses of $100 t^^er 
year, or more. 

Although cd^ts of materials use^,in 
maintenance iilffjp well excejBd efiergy 
cost savings, other benefits may 
accrue in better water distribution 
and increased equipment life. 



Calculations " . *^ ^ ^ - 

Pump 2,5 acre-feet of water x 51 
* gallon's diesel/acre^f eet = 127,5 - 
gallons of diesel fuel per acre 

127,5 X 5% pimping efficiency loss ■ 
6,4 gal X 40 acres 256 gallons * 
diesel energy los^t^ 

Pump 2*5 acre-feet x 610 kWh/acre- 
feet ■ 1,525 kilowatts per acre 

i 

1,525 X 5% pumping efficiency loss = 
3,050 kilowatt-hours lost 



Dollars Saved at Various Diesel Priced 
Cents/gal 40C ^^^^^^ 50C 

Annual savings $102 $115 , $128 

Dollars Saved at Various Electrical 
Rates 

Cents/gal 3c 4$ . 5C 

Annual savings $92 $122 $153 
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GRAIN DRYING 



Over half of the U,S. field shelled 
corn crop is now dried with heated ^ , 
^ir, upping energy usage sharply com- 
pared with the natural air-'clrying of 
ear corn. Fuel consumption for til^ 
lage, planting, cultivation, and 
harvesting typicaj^ly will yse about 9** 
10 gallons of gasoline or diesel fuel 
per acrej drying 100 bushels of corn 

- from. 25*' to rlS^percent jnoisture-re- 
quires 17 to 18 gallons 'of LP ga8* 

^4U£h food and feed grain production 
increasing, and fossil fuels in even 
moi^e 'crit^al supply, all ehergy used 
for drying grain hae to be utilised to 
its bes^ advantage. , ' ^ * 

There are several ways to reduce* grain 
drying fuel requirements* Some options 
may involve more in-the-field drying, 
changing the type of fuel, changing ^ 
the drying system, better matiagement, v 
of the existing system, and the u^e of 
neH technical. developments such as 
solar heat . ■ * ' , ■ 



Operation, Maintenance, and Planning 

Because of varying drying cond'itioQs, 
different syst^s have evolved which 
can produce optimal drying energy (air 
temperature and air flow). Four major 
systems, ranked from high to low 
supplemental energy inputs, are; (1) 
high temperature-high air flow dryers; 
(2) medit^m temperature-airf flow in- 
storage-bin drying; (3) low temper- 
ature iQ-bin drying;, and (4) natural 
air drying. 



Careful^ mattt^enance' of dryihg equip- 
ment is important* The automarion 
^nd design of high temperature^ dryers 
ease^operation, but adjustments and 
housekeepii\g tasks need to done* ' 
,Not reviewing the dryer manufactufer'^s 
instruction book and following sug* 
gested maintenance practices can cause 
grain to be damaged^ machinery ruined, 
and fuel wasted* 

Ai>y plan to expand or change a grain ^ 
drying operation should be related to 
the harvesting rate* . Selecting drying 
equipment yilh the capacity to meet 
the harvesting rate requires knowing 
the amount ot moisture to be removed, 
the airflow rate, heat energy re- 
quirements, size of dry^r or/drying 
bin, and horsepower requirements* 
Compare drying alternatives because 
it is possible to satisfy the har- 
vesting rate and the p'ocketbook while 
still saving on fuel consumption* A*^ 
new drying operation will be of -little 
use unless the* system gets all the 
fuel it^needs* 



EWERG?ir CHECKLIST ; 

Keep the dryer fan belts tight and re- 
place those^^that are worn* 

Adjust the dryer burner^ regularly for 
the best air-fuel mixture* 



Periodically clean out all dryer air 
tunnels and perforated floors for ' 
maximum airfloW' 



Keep accurate records, of fuel ctn~ 
sumption and the maljitenance routine' 
to pinpoint "areas where dryer manage- 
ment can be improved* 




GRAIN PRYING 



SAVE ENERGY' BY BETTER PLAiJKING iOF CORN 
HARVESTING SCHEDULE , . - 



SAVE about $200 
-^by field drying 
^5,000 bushels of 



corn an addi- 
tional 5 points 
before, harvest- 



The, 16ngei* matjured corn stands in^the * 
j " fieldj the greater the loss tt> bad ^ 
^ weather/'^he'natural impule^ is to 
combine the field as fast ^d as 'soon 
as possible and get the crop^ into^ 
storage* \ \ , 

However, many corn producers tjould, de- 
lay haxyest a few d^ys' in the early 
fall when temperatui^and fielj} drying . 
often are ideal* Delaying harvest for 
a week or 10 days may mean haiivesting 
25- instead of 30-percent moisture , 
corn* The farmer with large corn 
acreage may have to use eyer^y avail- 
able day to harvest the crop and still 
do fall plowing* But a smaller pro- ^ 
ducer may wait awhile and still get: . 
the crop into storage befi>re bad" 
weather occurs* . . * 

Harvesting the ' first 5,,Q00 bjushels, at 
an average of 23- instead of* 28-per;i^ 
cent moisture can save over 400 galloi^^ 
of Lfc'gas, Also, the 23->ercent cOrn 
will combine with less' kernel damage 
and less loss than 30-pertent 'corn* 
* ,The cost of waiting may cause a little 
anxiety while the combine sits in the ^ 
shed, but better corn and reduced fuel, ' 
costs may be wprthwhile; ^ ; ' ^ 

* . . ^ ♦ ^ 

It takes about" 1^,84 ga^lolfis -of LP gas 
and 1*40 ^kilowatt-hours of electricity 
to remove 1 percent of the moisture 
/ frpm lOp bushel&^of corn, using a highy ' 
temperature farm dryer* - 



Situ ation - ' • . 

"Har^st; 5,000 bushels corn 
— Nprmal hart^est moisture 28 percent 
--Delay haryest t(i^-i3-percent ^moisture 
— Usehigh^temp^ratuteNDatch dryer 
— Energy per point removed 

LP gas *'0.0184 gal/bu 

Electricity* - *0140 kWh/bti 



Calculations 



28 to 2i% C5* points) x *0184 gal/bu 
*tl92 X 5,000 bu = 460 gal LP ^as ^ 

5 points X .0r40 kWh/bu = *07 kWb, 
' X 5,000 bu 350 kWh . ^ 



Energy^ dollars saved 



Ce^ite 
per 
kWh I 

3 
' 4 . 

'5 



Cents 



/ per 
Dgglars gallon 



11 
14 
^ 1^ 



35 
40 
- 45 



Dollars 
161 

laA * 

207 
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fiKAIN DRYING 



SAVE ENERGY BY UTILIZING jEHE .RIGHT 
COMBINATION OF GRAIN STORAGE BINS 



SAVE $500 by 
using a three-l)ln 
storage system 



for corn jto be 
fed on the farm 



A large storage bin costs less per 
bushel of capacity than a- smaller one^ 
For example, a 2D^OO0-busheI bin with 
perforated floor and aeration fan 
presently costs about $12*000+ Three 
' 7,000-bushel bins similarly equipped 
cost about $15,000, or $3,000 more+ 

Buying a large grain bin can save money 
but it may, cost mor^ in extra drying * 
expense^ By using three small capacity 
bins and staggering grain drying, re- 
quirements » energy and dollars can b.e ' 
saved + * , - 

When all the corn intended for feed 
goes into one bin, it all must be driedi 
to the safe storage level of 13 ^or 14 
percent^ But corn can be stored satis- 
factorily at much higher moisture 
levels without spoilage if it can be 
kept cool* For example, 20-percent 
tnoisture corn can ^J)e stored about 60 
4ays if it is cooled' to 45<^F* This 
, can be accoanplished by^ aerating with 
* cool night air of the typical harvest 
season* Then Itf t:an be kept and fed 
^ut before warm weathfer comes* ^ 

Drying 20,000 bushels of corn in one 
large bin from 23*5 to, 14 percent 
moisture for year-round storage r6- , 
quires about 3,881 gallons of LP gas 
-and 3,164 kilowatt-hours of electricity* 

Consider using three 7,000-bushei bins 
instead of one* Corn harvested early 
at 25 percent moisture, is drl4d to 14, 
percent ahd put in one bin for summer 
feeding* Midharvest corn at ^23 percent 
is dried to 18 percent, dool&d in ^ bin 
anji kept for spring feeding* Late 
harvest corn,, with 20 percent moisture, 
is put difectly from Che combine into 
the third bin and cooled with hatural 
air and fed during winter. Aeration 
, is necessary for all corn peegardless 
O f moisture or bin size* 



Calculations 

Harvest 20,000 bu of 23*5% moisture 
corn 

Dry to 14*0% moisture for safe 
storage 

Use high-temperature batch or con- 
tinuous flow dryer 
Energy required to dry 100 bushels^ 
1*84 |al of LP gas^ per moisture 
point removed 
1*40 kWh of elet^ical energy per ^ 
point removed '* ' 

One-Bin System ^ 

Moisture removed 23*5 - 14*0 = 9*5 
points 

9*5 X 1*84 gal k 200.0 ^ 3,496 gal 
of LP ' 

9^x 1*40 kWh X 200*0 ^ 2,660 kWh * 
Thr ^ee-Bin Grain Storage '^Sygtem 

Summer-fed corn-*-6,670 bu harvested ^ 
at 25% moisture 

Spring-fed corn — 6,670 bu harvested 
at 23% moisture ■ ^ x v 

Winteit-fed corn — 6,670 bu haryested 
at 20%, moisture 

Summer; 25- 14 = 11 points 
21*0 X 1*84 gal X 67*7 ^ 1,370 
11*0 X 1*40 kWh X 67*7 = 1,042 

Spring: 23 - 18 = 5 points 
5-0 X 1*84 gal X 67*7 = 623 
5.0 X 1*40 kWh X 67*7 ^ 474 

Winter: JHo drying 

.Total energy use: 1,993 gal LP gas 

and 1,516 ]cWh ellectriclty 
Energy saved three-bin system over 
one bin system: 1,503 gal LP an(i 
1,144' kWh * 
continued next page 
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GRAIN DRYING 



c6nt^riued from page 30 



Dollars Saved by Various Prices for 
LP Gas and Electricity 

Cents /kWh 3 4 5 

Annual savings « 
' (electricity) " 34 '46 57 ' 

. Cetits/gal 

CLP gas) 35 40 .^.45 

^inual savings 
< (LP gas) 526 601 676* 



GRAIN DRYING 



SAVE EMERGY BY IeEDING HIGH MOISTURE 
CORN 



SAVE $649 by. not 
drying 9.660 
bushels ^of corn. 



to^be fed to 150 
beef cattle 



Drying corn 1^ not necessary If It Is 
to be fed to livestock, particularly 
beef cattle* Corn containing 20- to 
25^percent moisture is just as go<jj^ If 
not better In a beef cattle feed ^ 
tation. But&wet corn eventually will 
spoil'and be no good as fee4,^g^corn 
drying pmlong^ the ^torable time. 

High-moisture corn can be placed In an 
airtight storage structure and pre- 
served through .fermentation* Even a 
horizontal ?ilo will work when air is 
totally exciaded. Tight walls, coarse 
grinding to allow firm' packing* a ^ - 
plastic cover, and perhaps a surface 
pteservative such as sodium meta- 
bisulfide are necessary to exclude all 

air* ^ * ^ ' . 

♦ 

Propionic acid allows preservation ot 
high-moi^tdre corn without fermenta*- 
tion* The acid is sprayed on hifih- * 
moisture corn as it goes into the 
storage bin* Bins need not be air- 
tiglit, so existing "dry corn stcTrage 
structures can be used* 

Ensiling is another way of keeping wet 
corn from spoiling. New inve^stments 
and other ^ost^ may be involved* and 
there is a possible increase of loss 
through careless* managemeirt. Weigh 
the options carefully before making 
a change* 



Calculations 

Drying grain wj^th high-temperature 
batch or continuous flow dryer* ^ 

Corn haryested~9,660 bushels, 25*5% 
moisture* 

Water removed — 25.5% to 15.5% » 7*9 
Ib/bu. 

Energy required — 2,050 Btu per lb ot 
water removed . 

Energy in LP gas— 90,000 Btu per 
gallon 

Dryer Fflel 

2,050 Btu X 7*9 Ib/bu = 1^6,195 Btu/bu 

to remove 10 points moisture 
16,195 X 9,600 = 156,443,700 Bt^ to 

obtain 8,430 bu No* 2' drie<J. corn ^ 
156,443,700 90,000 ^ i,73§ gal LP : 
gas ^ f 



loi) 



Limit -the use of -the high- temperature 

batch dryer* place a good shar&'of 
the corn intended for ''feed into wet *- Cents/kWh 
gr^in st;orage facilities and see the 
enfergy saving* Suppose 150 st^ir 
calves ar^^nished to slaughter 
weight wia|'^\430 bushels of No. 2 
dry corn, equivalent to 9,660 bqshels 
of 26*-percent moisture corn* To dry 
this corn to 15* 5-percent nK>isture ^ 
VOuld require about 1,738 gallons of ^-^^ 



Fan Opera ti 



9,660 bu X 0:14 kWh per. bushel to re- 
move 10 points - 1,352 kWh 



Dollars Saved at Va riouSL ^LP Gas prices 

^ Z 

Cents/gal ^ 35c AO? 45? 50?^ 
-Annual savings $608 $695 $782 $869 

Dollars Saved at Various Electricity 
Rates -' ,1 



H A? H 6C 
. Anftual .saTrf^gs $41 $54 $68 $8L 

LP gas andyli352 kilowatt- hours of 
eiectrici^^y using a medium c'epac$ty 
' high- temperature batch or continuous 
flow dryer* ' * , 



GRAIN DRYING 



SAVE ENERGY BTf- PARTIAL GRAIH DRYING 



^ SAVE $706 (3.5 . 
treats per 'bushel) 
by partial -drying 



of corn rather 
than complete 
drying 



Graln^does not have to be dried com- 
'pletely as SQon li l3 harvested: 
Half the fuel needed to dry grain all 
^ the way can be saved by using parti- 
ally heated air followed by natural 
air drying* F^st drying wlth^hlgh 
temperature and high air flows, to 
make dryers keep ^p with' harvesters 

may wa$te energy* 
* 

This system works by removing the 
first 5 moisture points at hlgh^energy 
expenditures and th^n running aeration 
fans continuously to remove additional 
moisture and to cool the grain to a 
safe storage level.. 

Dryers have to canrefully managed 
with all pertinent, factors taken Into 
con9lderatlon, l*e*, grain moisture 
content, foreign material content, 
proper ffm/bu the ambient air temper-* 
ature;, . a^d ^hijmidity* 

Table 14^ Illustrates €uel saving^ with 
partial drying but also shows that 
partial drying takes longer.. 



Situation 

20,000 bushels carn,p26%,_molsture 
Dry to 15,5% = 0.21 gal LP gas and 

0*14 kWh per bushel 
Dry to 21*0% = 0,10 gal LP gas and 
.0*22 kWh per bushel 



\ 



Energy to dry to 15*5% / ' 

, LP gas: * 20,000 bu x *21 = ^,200 gaX 
Electricity: 2(J,000 bu x *14 = 
\ 2,800 kWh . 



♦ Energy to dry to 21.0% . < 

■ LP gas: '20,000 x" .10 * 2,000 gSil 
Electricity: 20,000 bu- x .22 = 
4,400 kWh 



Energy Dollars Saved , 

4,300 - 2,000 = 2,200 gal x $*35/gal 
= $770 reduced LP gas cost ^ 

4>4Q0 - 2,800 - 1,600 kWh x $*04^Wh 
- $64 Increased el&ctric^l cost 
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Table 14 — Fuel comparison<f,or -complete and partial dry at hig^ temperatures 



t 4 

Moisture reduction . 
^ --1)ct- wet basi& \ 


Heat energy 
' Btu/b'u 


• Drying -time/ 
hours 


Gallon of LP .gas 
per bushel '4/ 


~^r> 

26— ,15.5 1/ 


19,200 . ^ ' 


2.8 . 


- .21 


26 T 21.0 1,/^ 


8 ,900 


1.2. 




Savings ofpaVtial 








over complete drying 


+5A!S 


--57% 




26 - 15.2 -2/- ' . 


13,900 


10.6 


* 

.15 


2^ - 21.0 2/ 


7 100 


5 U 


< ' 08 


Savings of partial 






> 


over icomplete drying 




-49% 




.26 - 15*5 3/ 


* 

12,400 


19.0 . 


:14 


26 -'21-0 3/ 


. 6fl50 


9.3 


.07 


Savings of partial 








over complete drying. 


+50% . 


-51% 





1^/ Column batch or continuous flow dryer with 50 cfm/bu at 180^, 
Z/^ Batch-in-bin, 3-foot-deep batch, 10 cfm/bu at 180^. ' 
ii B^tch^in-bin. 3-foot-deep batch, 10 cfWbu at 12Q^- 
4/ About 90-,000 Btu per>gallOn of LP gas.' ^ , 



- Source: 411)^ 



TOftACXX) DRYING 



The amount and type of energy used to 
produce, harvest, and cure tobacco 
varies considerably by type of tobacco* 
^Essentially, the curing process (grad- 
ual drying of afresh leaves under 
controlled conditions pf temperature, 
humidity, and air supply) for flue- 
cured tobacco is by far th^ greatest 
energy user* Mor\ than^'SO percent of ^ 
tHe fuel used ia flue-cured tobacco 
production is For cuxing* 

Both LP gas and fuel oil are used as 
the heat sources for curing* About 

percent of the production is cured 
with IP gas and the remainder with 
oil* About 390 gallons of LP gas or 
328 gallons >f fuel o^ are required, 
to cure the amount of tobacco produced 
"on an acre* This translates Into 165 
inll41oix gallons of LP and 65 million 
gallons of fuel oil tor curing the 
national flue-cured t<?l>acco crop. In • 
addition, about 100 million kWh of 
electricity are used* 



Before buying or building a new curing 
barn, aslc.the manufacturer about heat 
conversion efficiencies of various - 
makes an<i mOjdels* Also check with 
neighbors who own the type being 
considered* Iiu general, the newer 
bulk barns are more efficient if 
manufacturers* operating and main- 
tenance suggest Ions 'are followed* 

Excessive use of fuel while curing 
flue-cured tobacfco arises primarily 
because of Improper damper control 
and ventilation, low heat conversion 
efficiency, and Inadequate barn in- 
sulation* Improper barn damper dnd% 
ventilation control may add as much 
as $40 per acre to the production 
costs* Investment In a good hydro- 
meter (wet bulb, thermometer) will help 
achieve proper Ventilation' at thfe 
right time* 



Can fuel jcor^sumptlon for tobacco 
curing be reduced?^ Yes* More concern 
with the operation and temperature 
control in both conventional and bulk 
barns may save 20 to 30 percent of 
curing fuel* ' - 
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ENERGY CHECKLIST 



Leaf Drying 



I 



, Clo8e intake dampers before heat is 
turned on* 

A 

Raise heater temperature to yellowing 
range gradually. 

Do not \aise temperature more than 5 
degreek at any one time* 

Allow about 30 minutes between tem- 
perature rises for cuting air to 

become humid* 
J* 

* 

yellowing ' 

, Yellow at 95 to 105 degree^s and high ^ 
humidity* 

Adjust., dampers sp they are almost 
closed to prevent color setting before 
desirad* / 

Crack dampers open to the mastrtmum ex- 
tent 8h6rt of cal^ setting for fuel 
economy atid the best oure*^ 

, * Extend tha yellowing period in dpwn- 

draft^barns (hot air enters at the 
[ top o5 the curing compartment and 
moves downward through the tobacco)- 
to 12 hours longer thafi in up-draft 
: barns* ^ - ' 



Raise te mf -nrgji^n nlnnly, two degrees 
per hour to tl^e critical drying 
temperature (110-135<^F) * 

Keep dgmpers open enough to hold the 
wet bulb temperature below 105 de- 
grees throughout J-eaf drying* 

Consider a^wet bulb reading of 110 
degreesT^^t would require less fuel 
but ^here is a greater chance of 
sponging or scaldiiig* . 

Stem Drying 

Raise temperature gradually (2 to 3/ 
degrees per hour) to 170 degrees 
after leaf is dry. . 

Closfi dampers enough to hold wet bulb 
temperature down to 110 c^egrees 
during first 12 to 18 hours* 

" ' • * 
Gradually close dampers as drying 
pr^^ceeds until temperature reaches 
170 degfees* (22) ' ' 



TOBACCO DRYING 



SAVE ENERGY THROUGH PROPER VENTILATION 
WHEN STEM DRYING ffULK-CURED TOBACCO 



Over $200 saved 
with proper 
daniper control . 



during tobacco 
^tem drying 



Correct curing of flue-cured tobacco 
is essential i^ niaximum returns are to 
be obtained* Howgver, the correct 
cure may take les^ fuel* . 

When dampers are left wide o^en "^during 
the stem drying stage of curing, heat 
loss ^ may add $20 per acre to pro-^ 
duction costs* Much oi the hot air 
that is blasted out during this curing 
stage could be retained without af- 
fecting the Cure. The dampers should 
be open only enough to hdld the wet 
bulb teniperature at 110 degrees during 
*the first 12 to 18^ hours of stem 
drying* Then they- should be comple- 
tely closed^^ 

Improper' damper control thrbughout an 
operation cj^ld ,waste. several hundred 
dollars* worth of energy* x Install a 
hydrometer to assure ^orr^At relative 
humidity so that ventilation can be 
jegulat'ed to' assure minimum us<^ of ^ 
£uel* Use barely' enough fuel to pre- 
vent scalding and sponging* 



Situation 

Harvest 30,000 pounds of flue-cured' 
* tobacco*^ 

Cured in bulk-curing barns* 

Fuel required 

InadeqCiate damper control 
18 gallons per 100 pounds 

Adequate damper control ' 
16 gallons per 100 pounds 

:^00 cwt X 2 gal^ns = 600 gallons 

6p0, gallons x ^0<^ = $2W savings 

Dollars* Saved at Various LP Gas Prices 
Cents/gal 35^ ^0<^ , 45<i 

JVnnual Savings $210 V$2^0 $-270 
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FORAGE raODUCnON 



Forage — grassland pasture, hay, green 
crop silage, and stover — Is the main- . 
stay of the U*S* livjestock industry* 
Forage accounts for about 70 percent 
of all livestock feed* Dairy cattle 
alone consume about 60 percent of 
their feed ration as forage* tive*^ 
stock prodttcers, facing increased 
supplemental feed costs, have come to 
more fully appreciate the economies of 
excelleot pasture and highrquality hay . 
crops* ^. 

While nea;rly 700 million acres of U*S. 
land area is grassland pasture or 
range, about 60 million acres are used 
^ to produce hay and 11 million, crop 
silage* About .130, million tons of hay 
are harvested from the 60 million 
acres* 

Forage production requires considerable 
energy' input (table 3)* Harvesting 
operations lead the list* Mucfh fuel - 
is used for alfalfa irrigation systems 
and even more energy goes into ap- 
plying fertilizer to hay cropland* 
Manufacturing 100 pounds of nitrogen 
' (ammonium nitrate) requires about 
3,000 cubic feet of natural gas* 

Fuel (ettuirements for producing baled* 
hay from 3 cuttings under average 
conditions are estimated at 12 'gallons ' 
of gasoline^per acre* If all the ' 
Nation's 60 million acres hay crop- 
lands were cut and harvested an aver- J 
age of only 1^ times, a yeat's hay 
trop would require the equivalent of 
. 360 mtUion gallons of gasoline* This 
haying energy can be used more wisely* 
There are a number of different haying 
technologies available* jlay can be 
put up in coi^Ventional ^bales, in large 
rolls, put in stacks, or be chopjpedi ^ 
Each method has a unique set of equip- 
ipent with differing energy require- 
ments ranging from 1 to 3 gallons of 
gasoline equivalent per hay toni It 
is .imf^ortaht therefore heed the 
manufacturers* suggestions on the best 
ways to use ^nd maintain the machinery* * 



ENERGY CHECKLIST 

Use of mower-conditioner-windrdWer 
will eliminate two trips and save at 
leas^ 50 percent of fuel compared to 
separate ttips for cutting, condi-. 
tionirig, ajid raking* 

Sharpen forage harvester knives regu*- 
larly and turn shear bar as needed tp' 
save 20, to 30 percent of fuel adR do 
better work* 

ICeeP knife to shear bar setting as 
close as possible and* check often* 

Run forage harvester at rated pto 
speed only* Qverspeeding can increase 
power used per ton chopped by 25 per^ 
cent or 'more> 

Run silo blower at rated pto .'spee3* 
Over'speeding wastes power^ here, too* 

Keep blowers in good condition* Blade 
'tip .cle^arance should be adjusted to * 
^about d*06 inch, or so they will move 
a nickel but leave a dime* 

Add some water at the blower yhen 
putting up haylage* This can reduce- 
power needs by 10 to 20 percent and 
improve elevation under some r 
'conditions* * 

* <^ 

Consider usi'n'g an electfic motor' when ' 
replacing a tractor-rpowered blower*^ 
Check' with power supplier for proper 
size* 

Use proper size tires; correctly in- 
flated/ on- wagons to reducer rolling 
resistance* ' ^ ' ' 

Keep road speeds, under 15 mph for 
safety an<i to save fuel* 

Maintain belt tension to eliminate 
slippage* 




[ r" 

FUEL CONSUMPTION— HAY HARVESTING* 
NORTHERN GREAT PLAINS 

Because -elzable amounts of energy are 
used in harvesting forage crops* ef^ 
forts should be ntade to conserve fuels* 
The checklist covers energy-saving tips 
for equipment and maintenance* 

In addltjRm* what about the various 
ways to package hay? Comparison of 
hay harvesting methods shows quite a 
variation In fuel consumption^ How- 
ever, It Is difficult to say that otie 
particular system Is \ greater fuel 
saver because of the variety of ways 
to handle hay and the many machinery ^ 
types and papacltles* 

The advent of large hay packaging 
systemst rolls and stacks* teduces 
labor needs and helps shorten hay 
harvesting' time* These cost savers 
make hay harvesting more economical 
than haying with conventional bales* 
However, they t^ake more fuel* 



r : . • 

Accompanying^ examples of harvesting 
systems Illustrate Average fuel con- 
sumption rates for different machinery 
operations* I^t may not be Justifiable 
/to [)t?omot& th^ adoption of one system 
oveir another solely on the basis of 
fuod conservation^ But, be aware that 
some fu^l saving? can result when hay 
t}arvestlng procedures are.^changed * 

-Hotlce*that^a self rpropelleci swather 
(systems 3 and 4) will redyce fuel uSe 

'^'er ton by more than one-half over the 
^wo separate operations of mowing and 
raking in systems 1 and 2* 

Remember that* although the n^wer large 
hay packaging machines use more gallons 
of fuelt t)i6y can cut fuel costs per 
ton prjo<hi'c'ed because they work faster* 

Put up low-moisture silage to 55- to 
e'S-percent moisture so f eed vali|e is 
not wasted in heating or in seepage* 
(3) 

Hay harves^ng is a heavy fue^ con^ 
sume}^ on the farm^ Do something about 
better ftael utilization and save 
. money * 
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E^famples bas^d upon hay cuLting lit tons per'acre. 
hauling not included, except haylage. 



Hay 



Gallons of gasoline" peir: 



Hour A Acre 



Ton 



System 1— hay baling 
Mow 7* 
Rake " 

Bale pto, standard 
Total gallons 

Syst'em 2V-hay baling 
Mow 7' 
Rake 

Bale pto, large, roll 
Total gallons 



1.38 
3.20 
4.67 
9.27 



1.38 
3.20 
6.00 
10. 58 



0.46 
0.40 
0.73 
1'.59 



0.46 
0.40 
0.80 
1.66 



0.368 
0.320 
0.584 
1.272 



0.368 
0.320 " 
0.64CV 
1.328 



System 3 — hay baling 
Swath 14' SP 
Bale pto, standard 
Total gallons 



3.20 
4.67 
7.87 



0.40 
0.7>. 
1.13 



0.320 
0*584 
0.904 



System 4 — hay baling 
Swath 14' SP 
Bale pto, large roll 
Total gallons 



3.20 
6.00 
9.20 



Q.40 
0.80 
1.20 



System 5 — haylage ' * , 

Swath 14' SP, 3.20' 0.40 

For'age harvester 24.00 3.00 

Total gallons 27.20 3.40 

System 6 — loose hay 

Mow 7' ■ 1.38 0.46 

Rake 3.20 p'.40 

Loose hay stacker — 3 ton 7.80 . 1.50 

.-Total gallons 12.38 , 2.36 



0.320 
0.640 
0.960 



0.32 
2.4 



2.720 



0.368 
6.320 
1.200 
1.888 



System 7i — loose hay 

Swath 14' SP 3.20 0.40 0.320 

Loose hay stapker— 3 ton 7.80 1.50 1.200 

Total gallons . 11.00 1.90 1.520 
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niACTOR AND TRVOi VSE 



Td g^t the OK) St out of tractors'and 
trucks far each gallon of fuel used, 
toalntain engines properly* Equally 
Important, manage work routines that 
involve tractors and trucks* 

Only a thorough work analysis can help 
rid a farming operation of fuel waste* 
There are pitfalls conunon to many^ 



operations* Some of phe following 
examples may point out fuel wasters 
that may not have occurrpd*-to you- 
Most are easy to correct once 
discovered * 

When fuel saving is the result of re- 
duced operating time, as is usually 
the case, more dollar savings are 
likely in nonfuel costs ^ch as labor, 
repairs, oil, grease, and tires, 
Th&se savings may be greater than 
those through fuel use reduction* 



nUCTOR AND inuCK USE 



SAVE ENERGY BY REVAMPING THE FARM. 
TRUCK BED TO HAUL MORE HAY 



SAVE $13 worth 
ef gasoline 



' transporting hay 



It may be necessary to haul baled 
a considerable distance to the barn or 
stack lot* It will pay to increase* 
the load per haul, not by overloading, 
which can be dangerous, but by in- 
creasing the truck^s capacity* 

Suppose a feeding operation consumes 
225 tons of hay per year, of which 68 
tons must be transported '30 miles* 
The standard farm truck can be loaded 
to carry 112 bales weighing 70 pounds 
or a load^ of 3,9 tons* Total distance 
traveled to move the Hay is 1,080 
miles at 9 miles per gallon* Gasoline 
use is 120 gallons. 

By adding an overshot on the cab and ^ 
three-foot extension on the truck bed 
rear, the load can be increased to 154 
bales or 5*4 tons* Mn overshot and 
bed extension may cost $100 to $200* 
Total hay iiK>ving mileage drops to 780 
miles and gasoline to about 98 gallons* 



Calculations 

Flatbed truck only:* ' 

112 bales x 70 lb = 3*9 tons/load 
68 tons to move f 3*9 = 18 loads 
18 loads X 60 miles = L,080 miles 

. 1,080 miles -f^ 8 mpg = 135 gallons 

Flatbed truck with expanded hauling 
bed! 

154 bales x 70 lb = 5*4 tons/load 
68 tons to move * 5*4 =13 loads 
13 loads X 60 miles = 780 miles 
780 mires 7 mpg = 24 gallohs 

135 gal - 111 gal = 24 gallons saved 

Dollars Saved at Various Gasoline 

Prices 

,1 — 

Cents/gal 55(: 60? 65(: 

Annual savings $13 $14 $16 
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UtACTOR AND TRUCK VSE 



SAVE ENERGY THROUGH CHOICE OF 
TRACTOR dMELS 



SAVE $600 per 
year using 75^ 
hp diesel tractor 



versus, a gasollqe 
tractor 



Every farmer and rancher should*be 
familiar with the efficiency o£ the > 
various ^inds^of tractor fuels, in- ' 
eluding dieseli gasoline, and LP gas. 
Most tract;ors now on the market, even - 
many of the smaller sized units, u^^ 
diesel fuel, but a rather wide selec- 
tion of gaso^ine-pawered tractors ^nd 
some ti^actors that operate on LP gas 
are available, 

A rule of thumb: Given the' horsepower 
and running tiioe, a diesel bcactor will 
use 0,7 as many gallons of fuel as a 
gasoline' tractor; an LP gas. tractor 
will use 1*2 times as mapy gallons* 
Npt only^ are there differences in 
fuel requirements for a given power 
output, but there are differences in 
the cost an^ relative 'availability of 
the three different kinds of fuels* 
All advantages point toward the diesel- 
powered tractors* When it is time to 
trade for newer machine give strong 
consideration to moving toward diesel 
for air tractors* \ ^ 

The following example shpws the d^f- 
slference in fu^l requirements and costs 
\using similar farm tractors but dif- 
ferent fuel types* 



Gal cula^t Ions 

75-hp gasoline, diesel, and LP gas 
tractor* . > ^ 

Average, 50-lip output-*full engine 
speed . - 

500 hours running time 



Gasoline tractor 

500, hrs X 5*35 gal/hr ^ 2,675 gal 

+' * 
2,67^ K $.50/£al = $1,338 

2.675 X $.55/gal = $1,471. 

Diesel tractot^ 
2.675 gal X .70 = 1.870 gal 
1.870yjc $.40/gal = $748 
1.870 X $.45/gal = $84? 

LP gas tractor 

2.675 gal X 1.2 => 3.210 gal ^ " 
3.210 X $.35/gal = $I.i24 
3.210 X $.40/gal = $1,284 
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TRACTOR A^Q TRUCK USE 



SAVE ENERtfr THROUGH' ECOMOMidAt USE OF 
A PICKliP TRUCK ' ■ ' ' 



SAVE I55 of gaso-^, of farm pickup 
line J>y. wise use / truck 



> ■ .-■ ■ ■ •■ 

-Farmers and. ranchers usually drive - 
their (fickup trucks 5,000 to 15,000 
miles per year. Such a vehicle\is 
both a necessity and a luxury* But 
it;s speed of teh_ compensa'tes fot^ lack 
of planning and judgment* ' 

When gasoline was cheap and plentiful*^ 
little thought or gaestion was givett 
to the picVup's u,se. Now, .with energy 
conservation an important national 
policy and gasoline costs rising, some 
careful thought should Ue given to 
using it more wisely^ 

* The best energy , conservation mea'^ure 
is to use common .sense in/applying^ 
work^ simplificatioiK principles * " Asking 
Uliethei^ach trip^;^ neaessaify xan . 
result rin the most ^p^ductive m^thoji^ 
of conserving fuel. * How many times is 
on^ job done on each of several trips 
when a little thought could have com- 
bined all jobs into^ on6 ^^t^P^ 
ofte'n has it been necessary ^to return, 
^to^^the machine shop from a. field miles 
away for an Ifiexpensiye wrench or tool 
whan proper planning would ha^j^s^t^^d 
* the tool in ,the pickup or on the 

machine need^ng^ ad justmeijl;? How many 
times have you.djriyM around town in 
search of a part wb^ ^ J^^. phone 
calls would hav*- direct^" tyou to the 
right place at^^^tte^ oufcsetjj^* ^ , 

Careful planning ofi jforfc^pijlj'b^bly, 
could cut in half tfie;^ mi^^* 3 *pickt 
truck is used, on most f^Sr&\and\ 
ranches. Even minipial plaiining easi 
could resultr^in lppT>ercent*r|^uced 

Modest^S>eeds also are recomi^ncCed to 
minimize fuel use. ' Driving aroijhdf the 
ig, farm at 20 or 25 mph will get-n^jjiy 
tnore miles per gallon tjian-50j)f(ii:i6'0 
mph *. 
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Situation 



\ 



Drive pickup 10,000 miles per year* 
Try to do same jfobs driving 9,000 
' miles* 



Calculations 

10,000 miles X 10% ^ 1,000 miles , , 
1,^000 miles 10 mpg * 100 gallons 
saved 



Dollars Saved at Various Gasoline 
Prices >^ ~ ^ 

Cent^/gal ' 50c 55c 60c 

Ainual^savi^igs $50 ^55 .$60 




So 
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TRACTOR AND TRUCK USE 



SAVE ENERGY REDUCING TRACTOR IDLING 
TIME 



\ 



SAVE $15* of die- 
sel fuel per 
ye^r; eXlmlnate 



unnecessary trac" 
tor idlifi'g 



The typical farmer does many jobs with 
,the .tractor in his daily routine. ,He 
must be a jack-of-all trades ai^d con- 
tipually* look for problems that may 
arise* ^ ^ ' * 

Turn off the tractor engine when side 
trips are to be made* Ah idling * 
engine does not use much fuel, but 
even this much shouldn^t'be wasted* 

How much time is the tractor engine 
left idling during the coarse of an 
average day? Five minutes? Ten min- * 
uteQ? .Fifteen minutes? 

Suppose the tractor engine fs left 
idling for 10 minutes during ati aver- 
age day* That if not much titoe, but 
during the course of a year it amounts 
to 61 houts* Sixty-one hours of idlihg ^ 
on a 75-hor,sepower diesel ^ tractor will 
use about 30 gallons of fiiel* ' 

The remedy is simple* feecome conscious ^ 
^of the fuel that is wasted by an idling 
engine * Make it a habit to turn off 
the tractor engine when attending to 
other nearby work* Semer things will 
occur Unexpectedly and it willj^nbt be . 
possible, to turn-off the tractor en- 
gine'without making a special trip to 
do so* On routine matters,0^owever, 
try to turn th^ engine off wrfen it is 
certain that yo'u will work a few 
minutes from the tractor^ 



SituaUon . . 

Unnecessary tractor idling average 10 
minutes per day ^ 



Calculations 

10 min X 365 = 3,650 min 

3,650 min -f 60 = 61 hrs 

61 hrs^x 0*5 gal/hr = 30 gal 



Dollars Saved at Various Diesel Fuel 
Prices ^ 

i 

Cents/gal 40c ' 45<l ^50c 

Annual savings $12 $13*50 $15 
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TRACTOR AND TRUCK USE 



SAVE ENERGY BY MATCHING TRACTOR SIZE 
TO LOAD 



SAJJP '^56*25 per ^ of tractor use 
year '^or 100 hours . 



Usltig a larger tractor than necessary 
wastes 5uel, especially for mobile 
operations^ It takes inor4 horsepower 
and more fuefl just for *the larger 
tractor to move Its own weight over a 
fields Als6> engines may have to be 
operated at "standard" speed to gen- 
erate the necessary rpm for ptfc 
operation , even If the extra power Is 
not needed^ 

Suppose the job Is spreading manure* 
It takes 100 hours a year* A 75- 
horsepower tractor could do the job, 
hut a 125-horsepower tracnor Is used* 
It will take 24-ljorsepower to roll the 
75^horsepowefr tractor at 6 mph over a 
fair surface; the 125-horsepower trac- 
tor will use,34-horsepower just to 

\roll Its own welghtr"10-horsepower 
pore than the smaller tractor* + 
piling the extra weight and operating 
the bigger engine will take 1*0 to 1*5 
pore gallons of *fuel per hour, de- 

"Spending on the engine speed* Jhls, 
could waste $50 or more a year* 



Calculations 



100 hours X average 1*25 gal/hr 
125 gal 

125 gal X $*45/gal - $56*25, 



Dollars *Saved at Various Diesel Fuel 
Prices 

Cents/gal 40c 45c 50c ^ 55C 
Annual 

savings $50*00 $56*25 $62*^30 $68*75 



' ^ • 
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ISACTOR AND tRUdC USE 



SAVE ENERGY BY USING THE MOST 
EFFICIENT VEHICLE FOR 'pENERAL 
FABH TRAVEL 



Fuel can be saved by using the vehicle 
jwhlch Accomplishes job With the 
greatest gasoline efficiency. For 
example, a trip to towri^m^not re- 
quire the transportation oPany 
commodity. \>S©^se the family car 
w^ilch getfif bette^gas mileage than the 
pickup, lany sucK opportunities to 
save fuel may occuk throughout the 
year . 




^SAVE $14.30 per 
1,000 miles driven 

'by changing from* 
a veihlcle tWt 



gets 14 miles per 
giiilon to one 
that gets 22 miles 
per gallon ^ 



Gasoline consumption/1,000 mll^s 
driven at different levels of fuel 
efficiency 

Fuel consumption In miles/gallon 

10- 14 iT 22 24 ' 
gallons' consumed/r, 000 miles driven 
100 • 71 56 45 42 



Gasoline Energy cost |' > 

price, dollars/lOOO miles t 

$.50/gal 50.00 35^0 28.00 22.50 21,00 

$.55/gal 55.00 39.05 30.80 24.75 23.10 

$.60/feil 60.00 42.60 33.60 27.00 25.20 

$.65/gaJ 65.00 A6.15 36.40 29.25 SZ.30 
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GASOLINE AND DIESEL ENGINES 

^ 



> The amount of gasoline and diesel fuel 
used directly In the produ'ctlon of 
field crops vaties widely*. Land prep- 
aration may be the same for different 
crops in one region and still differ- 
ent lot th€ Same crops in another 
region; So it is with tilling and 
harvesting s'^stems* Generally it is 
hard to pinpoint \Jhich system or 
method of doing things is moretenergy 
efficient in "total/' 

Simple Savings of fuel begin even be- 
fore you start your tractor, truck, or 
car, with p re-ope rational checks. The 
way a vehicle is operetted also can ^ 
save fu^l without 9^nging the amount 
of work ^or' the way it is done. Finally, 
• periodic examinations and check-ups 
will increase the life of your machine 
ery as well as save energy* 

The^^r^ several ways to save energy 
'^consumed in gasoline and diesel engines* 



ENERGY CHECKLIST 

Check tank, lines, fuel pump, and 
carburetor for leaks. 

Allowing the tank to stand empty, es^e- 
clal'ly in winter^ caus^a moisture 
condensation* ^ 

Jfken filling th& tank, leave room for 
^expansion, . ^ * 

Maintain dispensing records by vehicle 
and by task performed* This can iden- 
ti^ high and wasteful usage* . ** 

* 

Avoid excessive *warmups in wititer. * 

Minimi ad idU^ing; it can consume IS to 
20 percent of the fuel used* 



Don'-t leave the choke 'out* 

Let out the clutch slowly; quick 
starts waste fuel and are^hard on " 
equipment * 

Run tractors in the proper gfiaif fojr 
the load and condition. Imptyer 
shifting and use o'f the wrong g&r J ^. 
can result in a 5^percent fuel lossy 

Be sure the thermostat works properly** 

Maintain proper fuel mixture; too rich 
a mixture \}astes fuel, as does^too 
lean a miiftAjre, prompting excessive , 
choke u^e*^ - 

Have regularly" scheduled Jtuneups^ a 
practice whic^ can save up to 10 per- 
cent on fuel iisage* 

* 

K^ep the tires of tractors and other 
implements properly inflated for the 
task being performed* ' < 

Check for improper lubrication, loDse 
fan b^lti low oil-leval*^ll three . ^ 
increase fuel cqnsumption* 

Consider the ptirchase qf .a diesel unit . 
when ^hopping for a'new#B^ctor or' 
truck* Diesel engines use appi;6xi- ^ 
mately one-fourth few^r Btu^^per horse- 
power generated, which means Toughly 
©nfe-fourth fewer gallons *of fu^l. ^ 

Consider electronic ignition and'r^di- » 
al tires when buying ^ Ihew car or * ^ 
pickup because they provide 15 to^20 
percent 'better fuel economy*" Nebraska*^ 
tests have shown .that titactors wUh. • 
all gear^power transTliissions are 
percent more) effi^ent on fuel than ^ 
hydraulic drives even at reduced 
en^itll speed gnd pai*\ load as Vell^as 
at. full l<5a<l*' T^ls consideration 
partly offsets the greater convenience" 
of 'l}ydrostati<a^ransmission* \ ^ 
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» GASOLINE AND DIESEL ENGINES 



SAVE ENERGY BY CHECKING THERMOSTAT 
AND ENGINE TEMPERATURE 



$9.60 energy 
saving ,per ^winter 



season per 
operating tyractor 



Be sure the thermostat Is functioning 
properly so the engine warms up 
quickly^ especially in winter* * Fuel 
consumption increases by approximately 
25 percent when ttie engine is operating 
at lOO^F instep of 180**F, ^ 

If the tractor thermostat is stuck 
open during the winter^ the tractor 
may operate at" 100**F or less no matter 
how long it is used* Assuming the 
tractor is used 40 hours during the 3 
coldest months of the ybar^ a properly 
functioning thermostat coul<3 save 
$12*60* A new thermostat costs about 
$3, 



Engine operating 
temperature 

lOO^'V 



Calculations 



Gallon^ of fuel 
consumed' per h6ur' *J 



3.5 
3.2 

2.8 



> J* 



0*7 gallons/hour ix 40 hours x $0^45/ 
gallon = $12,60«eason 

* * + 

$12,60 - $3*00 (ttiermostat) - 
$9*60 (savirtgs) \ ' , 

Dollars Saved at Various Diesel Fuel 
Prices ' * 

Cents/gal 40c 45c 56c, 55f 
Annual 

savinjjs $8.20 $9.60 $11.00 $12^0 



• e 
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GASOLINE AND DIESEL ENGINES 



save energy by fixing a leaking 
carburetor/ 



$8*25 energy 
Savings per 
month 



A 0ow}.y <tripping^^carburetor can 
waste 0.^ to 1*5 gallons of gas per 
day* 4,!rhis Is considerably less than 
a dripping wat^ faucet raider ^pressure* 
This kind of leak* is -much le^s notice- 
able, but even moderate amounts of 
leakage are; costly* /, - 

Suppose the carburetor on a "tractor 
starts leaking and it is 'not fixed 
for a month* This wastes at least 
15 gallons of gasoline* 



Calculations 

0*5 gallons/day x 30 days x $0*55/gal ^ 
= $8*25 ^ * ^ 



Dollars Saved a,t Various Gasoline 
Prices t I ^ 



Cents/gal 50 55 60 



65 



Monthly 

savings $7*50 $8*25 $9*^00 $9*75 

* w V- ' 



<}ASOLINE ^ND Df^SEL ENGINES 



SAVE ENERGY^ BY f'lXItfc MISFIRING ^ 
GASOLINE TRACTOR ENGINE 



One* fouled spark plug can.cau^e 10 to 
IS percent Viorev fuel to be used during 
a given task. Using a 50-horsepower 
gasoline tractor at^ full load and full 
engine speed, with the engine 
"missing," could cost an ex^tra 45 or 
more gallons of fuel iri 100 hoijrs* 
This would mean $22*50 to $29*25 
wasted, perhaps -more* * 

If this same tractor is used for most 
cropping tasks, savings from' correct- 
ing the'^misf iring engine will be^ much 
greater* 



$24*75 energy 



for 100 hours of 



saving pier year tractor use. 



■ \ 



Calculations 



4*5 gallons/hour x 100 hours 450 
' jgallons * 

10 percent x 450' gallons - 45 gallons 



Dollars Saved at: Various Gasolifae ^ 
Fricfis ^ " 

Cents/gal *50c ' 55c 60c 65c 

Annual 

saving $22*5.0 $24.50 $27*00 $29.25 



X * 



1 
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RETORDKE^ING 



To conserve energy, ^first know how 
much electricity, 'gasoJ-lne, anjd other 
fuels are used on the farm* The 
following set of energy recorders^ 6an 
help .keep track of total energy used 
and also help determine the amount of 
energy used^by each machine* 



ELECTRICITY — RECORDER NO, 1 

Ea^ch year more farm prodiilition oper-* 
acions are switching from tractor to 
electric power* Electric motors al- 
ready power' many livestock and dairy 
operation's*' In, field crop production, 
electrical energy use is small com- 
pared to all^the fossil fu$l energy 
input. Irrigation and crop drying, 
storing, and handliriigv probably con- 
sume ^the largest share of electrical 
energy used in crop produ^^tion* 

On Recorder No. 1, record the kilowatt 
houi:s (kWh) from the monthly utility 
bi ll* If any farming activity (live- 
stock facility, crop dryer, farmstead, 
etc*) has a separate meter, enter that 
kWh amount directly -to the proper 
colunin* 

Ne35t , make an'allowapce foi^hlome yse 
and ent^ the kWh in the secoiw>^ 
columntyr^pically, farm home lights > 
and appliances tise 500-&00 kWh per 
mOntth* This includes an electr^ic 
range but not an electric water heat- 
er, home heater, or air condj,tioning* 
A. hot shower may require about 10 kWh 
to heat the water and .an oil or gas 
furnace about 0*6 kWh for each 'gallon 
of fuel burned*' If further estimates 
are necessary, consult the average 
values for specific appliance use in 
table IS. 



After deducting electriciJty used in 
the home, assign the remaining kW^ to 
farming operations* In divJJing the 
kWh use between various farming activ-* 
itiels (last two columns of 'Recorder 
No* 1), estimate the electricity use 
for the most definitive activity, i*e*, 
a motor(s) or heater(s) or' power 
sburce(s) can be charged to a specific 
activity* For example,' the horse[K>wer 
of fan motors, estimated operating 
hours, and the kWh usage table can be 
used to calculate electricity used in 
grain drying *i Account for all the 
electricity used in farming operations* 



LP OR NATURAL GAS " 



RECORI^EiyNO* 



More and more gas is being used- to 
heat livestock buildings, dry crops, ^ 
and pump irrigation water* Recorder 
No. 2 is set up- to handle on$ type of ^ 
gas (lb or natural) Two record , • 
sheets could be used if both types of 
gas are used* Jf all ge^ comes from' * 
one tank anl^ meter, estimat^e the gas 
used in the home and deduct from the 
total to obtain the quantity used for 
^-farmiitg. A separate supply and mtiter 
often are used for livestock, grain ^ 
drying, and irrigatioti*- . Recording , , 
vthe gas used in these operations help$ 
to understand fuel consumption per 
unit of output and can h^lp pinpoint 
excessive energy use^ 
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RECORDER NO*, 1 
Electricity, Use Recoifd 197_ 



Monfth 




kWh 


-kWh 


kWh 


, afid • 


Total 


_ f oj: home 


for 


for other 


year 


kWh 1/ 


' .use 2/ 


livestock 3/ 


farm work V 
♦ 



Jan* 
Feb., 
Har, 

May 
. June 
July' 
Aug, 
Sept, 
Oct, 
Nov, 
Dec , 



Year 



l^/ Record, frbm monthly utility bill. Only column 3 will.be necessary if 
. livestock are served through a separate meter. 

2^/,RecQ<r4 allowance for home use, typically 500 to 600 kWh per month 
excluding air conditioning and electric heat. See table l5 for guides on 
.selected home equipment , ^ ^ 

3/ Estlmate'kWh of electricity either for livestock or other' farm purposes^ 
whichever id thk easiest » and assign the remainder to the use not estimated. 
For exampley much electric power 'often is used in 'grain drying where both* 
motot si^e and hours of operation are Ttnown. After deducting electricity tor 
home use^ the remainder (minds that for grain drying* a little for the shop 
and a* yard light)^ would be chargeable to livestock: 



( 4 
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RECORDER NO* 2 

LP or Natural Gas Use Record *197 



Month 
and 
year 



Total 
galloifs 
(or cubic £eet^ 1/ 



- Gallons for - 

livestock 
(or cubic feet) 2/ 



Gallons tior 
other farm work 
(or cubic feet) 2/ 



Jan. 

Feb, 

Mar. 

Apr ♦ 

M^y 

June 

July 

Aug* 

*Sept* 

Oct* 

Nov* 

Dec\ 




Year 



\l Read tank guage or meter. Deduct amount for home use if both farm 
^nd- home , use are from *the game supply* ^ ' . 

Ij Estifhate the use for which evidence is clearest and leave thg re- 
mainder for* the other* For example, other farmwork inay be grain di:;ying 
for which both hours of use and gas consumption per hour. are easily 
figured* Charge the remainder to * livestock* T 



3r 
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TRACTOR FUEL - RECORDER NO. 3 

The tractor warrants diligent record- 
keeping of the fuel it consumes* A 
record on each tractgr shows the fuel 
used 6n each* job and serves as a 
minder of periodic maintenance needs. 

The record; List each tractor by type 
of fuel^ Record the date, the hour, 
and gallons added at each fuel filling. 
Then note the estimated hours driven 
since the las.t fueling and compute the 
fu^l used per hour. Keep Recorder No* 
3 in a notebook stored at the fuel 
supply point* The routine of ^keeping 
this record takes little time *and 
really cair help make energy-saving 
decisionsf' 



TRtJCK AMD AUTOMOBILE FUEL-RECORDER 
NO* 4 

A record of fuel used by each truck 
and automobile can be useful for the 
same reasons that apply to tractors^ 
Keep a record for each vehicle; re- 
cord the date, odometzer reading, and 
gallons of 'fuel at each filling. Re- 
collect and note the primary use of 
the vehicle since the last filling, 
such as a pleasure trip, ^hatiiing live- 
stock, or fiaullng grain . Ovet a 
period of time, this record indicates 
which vehicle uses the most fuel per 
mile and points the way to saving^* 



RECORDER NO. 3' 

ctor Fael Use Record 197_ 



recor6keeping sample 





Tractor 


No- 1 (D 


or G) 1/ 




Tractor No! 2 < 


D or G) 1/ - ' 
















Fael 




Date 

filled 
*> 


Veatfing 2/ 


Hoars 


Total 


r Per ^ 
•hoar 


your 
reag^ing 


Hoars 
use 


Total 


Per 
hoar 






(hr) 










(gal) 




Jan. 3 


1680' 


lO-O 


35.0 


3*5^ 










Jan* 6 


1690 
















Jan^ 10 














* 




* 


















Year 


* * 

* 



1/ Record fael ased — diesel, gasoline, or LP gas* 
T/ At first filling, record hour r^^tllng and gallons of fuel added^ 
At next filling, recQrd new hour reading, flgare operating time an^ fael 
aso per hour* Cont-lnae as runnln'^ . ecord apd com(>ute totals and averages 
the ^year* ^ - ^ . 



HECORDEH NO, 4 . 

Truck and Auto Fuel Use Record 197 





Truck 


No. 1 (D 


or G) 




Truck No. 2 (D 


or G> 










Fuel 


Qdcdbecer 
reading 




Fuel 


Date 
filled^ 


Odometer 
reading 


. Miles 


To tall 


Hiltis 
per gal 


Miles 


Total 


Mil^s 
per gal 






(No) 


(gal) 


' (No) 




^ (No) 


(gal) 


(No) 


Jan^ 7 


- 8200 


160 


20,0 


8.0 










Jan. 12 


8360 

* 






* 










Year 





jL/ Record fuel used — ^asolitier diesel> or LP gas. 

2/ first filling, record odometer reading and gallons of fuel^added. 
At n^t filling, record new odometer reading* figure miles traveled and 
mil^ per gallon of fuel. Continue a running record and compute totals 
and averaged for the year. ^ ■ * ■ 
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BTU ACCOUNTING 

The producer can convert the quantities 
of different types of fuel used on his 
farm to a common measure^ the Btu of 
energy used- with the aid of the con- 
version factors In .the tabulation * 
below* The producer may find this 
measure useful when comparing total 
energy use JErom year to year or month 
to month or when comparing alternative 
equipment or practices in terms of 



energy use where more than one type 
of fuel is involved. For example* if 
one used 4^000 gallons of propane* 
500 gallons 6f regular gasoline* and 
25,000 kilowatt hours of electricity 
last yeari the total energy use in Btu 
would te 515.3 million Btu, The 
calculations follow; 



^ 4,000 gallons propane x 92,000 Btu/gal - = 368,000,000 

500 gallons reg. gasoline x 124,000''Btu/gal -= 62,000,000 

25,000 kWh X 3,412 Btu/kWh = 65,300,000 

Total ptu 515,300,000 



Btu Conversion Factors 



Gasoline (regular) , ■ 
Diesel fuel (no, 2) 
Propane 
Natural gas 
Natural gas 

Fuel oil (no. 2)^ ' 

Coal. (anthracite) 

Coal (high-volatile bituminous) 

Coal (lignite) 

Electricity 



6.12 lb/gal 
7.07 lb/gal 
4.25 lb/gal 



7.2 lb/gal 



. 124,000 
140,000 
42,000 
1,067.5 
100,000 
' 138,500 
25,894,000 
23,734,000 
13,894,000 
3,412 



Btu/gal ^ 

BtWgal 

Btu/gal 

Btu/gal 

Btu/ therm 

Btu/gal 

Btu/ ton 

Btu/ ton 

Btu/ton 

Btu/kWh 



Sources^ Environmental Engineering 
Analysis and Practice, Burgess H* * 
. ^ Jennings, International Textbook Cotrf- 

pany, Scranton, ^PA, 1970 and Tractors 
and Their Power Unitr, by Barger, 
Liljedahl, Carleton and McKibbon, 2nd 
^. ^ V^-yed.^ Wiley and Sons, N.Y,, 1963. 



Sinc^ farmers mdy have their hoitseliuld electricity on the satae meter as the electricity 

used In farming, are includfng the following table so the re^er may estimate the 

electric power used in the home. ' ' 

Table 15 — Annual energy requiremt^nts of electric household appliances 

Kst, kUh ^ * Est. kWh 

consumed ^ ^ ^ ' * consumed 

annjjj ^ 1 J/ . annua Ijy 1/ 



FOOD PREPARATION 



COMFORT CONDITIONING 



Blender 
Broiler 
Carving knife 
Coffee maker 
Deep fryer 
Dishwasher 
Egg cooker 
Frying "pan 
Hot plAte 
Mixer 

Oven, microwave (only) 
Range 
with oVen 

with self-cleaning oven 
Roaster 

Sandwich grill 
Toaster 

Trashy Compactor 
Waffle iron - 
U^ste disposer 

tOOD PRESERVATION 



15 
100 

8. 
1136 
83 
'363 
14 
186 
90 
13 
190, 

1>175 
1,205 
205 

33, 
^39 
50 
22 
30 



1J95 
1,761 
728 



Freezer (15 ft^) 
Freezer (frostless 15 ft^) 
Refrigerator (12 ft^) [ 
Refrigerator (frostless i2 ft3) 1,217 
Ref rigerator Areezer (14 f c^) 1 > 137 
''(FroStlesr 14 ft3) 1,829 

UUKDRY 



Air cleaner 

Air cond it ionc'r (room) 

Bed covering 

De humid if ier 

Fan (attic) 

Fan (circulating) 

Fan (^-oUaway) 

Fan (window) 

Heater (portable) - 

Keating pad . 

Kumitlif ier 

HOME fiNTRRTAlNHENT 

K;idlo* 

Radio^record player 
Television 
black' & white 
tube type 
solid state ' 
<rotor 

^ tube type 
solid state 

HOUSEWAKRS 

Clock 
^♦Floor pol isher 
Sewing machine 
Vacuum cleaner 



/ 



2J6 

860 2/ 
147 
377 
291 ' 

43 . 
138 
170 
176 

10 
163 



86 
109 



350 
120 

660 
440 



17 
15 
11 

A6 



Clothes dryer .993 

Iron (hand) ^ ^144 

Washing machine (automatic) 103 

Washing machine (ndnaucomatic) 76 

Water' heater * 4>Sll 



2^/ When using these figures for projections, such factors as the size'of the specific 
^appliance, the geographic .area of use> and iifdividual usag^ should be taken^into 
xonsiderat ioh. * ^ 

2/ Based on 1,000 hours of operation per year. This figure will vary wideiy depending 
on area and specific size oTunit, ' 



Source; Electric Energy Aasociation, 90 Park Ave,, New York, Hew York 
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